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PAR T II. 



A 

DESCRIPTION 



O F THE 

WORLD. 



C H A P. I. 

Of the Meáning of the Word Cojmographjy and the Vfi~ 
fülnefs of the Science* 

HAT I now propofe, ís to*give a gene- i. math 
ral Idea of the World, thac ís, a D e "Srtí 
fcription of the Nnmber, Situation, Mag- '-r *■ 
nitude, Figure, and fomc other Proper- 
ties of the principal Parts of which the 
_ vífiMe World is conipofed : And that 
Science which treats of theíe feveral Particulars, is cáíléd 




4 R O HAV L T*s System . Part II. 1 

a: The ufi- 2. This Science ¡s not only of great Ufe in itfelf, but 
fníntfi tbere- ^ t he Confequences which follow from ir. Forbe- 
iide that íc ís of great Advantage to ns T to know the 
wholeStruclureof our own Habitation ; we may alfo af- 
firm, that diere is fuch a Connexion betwixt the feveral 
Parts of the Uníveríe, and they have fuch a Dependence 
upon, and are folinked with cachorher, that the greateít 
Parí of thofe Eveííts whjch are natural, and which af- 
feet us the nearefí, cannot be explainedwithout aperfeét 
Knowledge of the particular Conftitution of the World 
and of every Fárt of it, upon which they depend, asEf- 
fefitsdo upon theírCaufes. This Science is alfo of great 
Ufe in Geography ; becaufe it ís certaín, that we cannot 
liave a perfect Knowledge of the Situation of different 
Countries, with refpecb to each other, wíthont baving firír 
íettlcd the Place which theEarth is in, with regardto the 
other- Parts of the Univerfe^ 
}, Ta what 3. Since trie World is the Work, or rather theDiver- 
'^bit r *L ^ on °^ of Goá^ who could divide it hito as 

*rfated\f! niany Parts as he pleafed, and difpofe xhtm in an in- 
finite variety of Ways ; it is iiYipoffible for us to know 
the Number or Order of them^ by any Re a fon drawn 
frorn the Nature of the Things themfelves ; and we can 
know only by Experience, which Way God was pleafed 
to chooíe, out of thofe many in which they might have 
been difpofed. We ought therefore to con líder every 
Particular, as far as the Weaknefs of human Nature, 
affiQed by all the Helps of Art and lnduíhy, will per- 
mit, that we may go back, as far as we are abie, from 
the í-Effefits to theCaufés; and firít take Notice, how 
Things appear to us, beforewe malte a Judgment of the 
Nature and Dífpoficioo of thenu 



C H A P* II. 

Gemral Obftrvátkml 

t. Tkat tht *T~*HE firftThing that we take Notice of, is theEarth 
ffu^nd tf w j licíl we ¡nhabít, whofe Superficies is interrupted 

*a tert&in Fi- 

and divided by a great Number of Rivers, Lakcs, and 
Seas ; and rhough the whole Bulk of Earth and Warers, 
feems to us to be inimenfe, yet we are aíTured that it is 
bounded and límíted ? ( for we know that a great many 
3 Perfons 



Chap. 2ü of Natural Philosophy. 5 

Feríbns have gone round k differént Ways) and confe- 
quently, that it is of a certain Figure. 

2, This Figure nrnft necciTarily conilfí, either of a ^ i$*t *ht 
great many plain Superficies, or elfeof one particular §u- f™¿% n 
perficies; if it coníííís of but one contirmed Superficies^ • 

that muít be a carved one, But the Earth cannot be 
bounded by a great many plain Superficies, becaufe thefé 
would meet in dífFerent Angles where the Superficies are 
eonnefted together, fome of which wc could not but 
take notíce of ; but wedo not perceiveany fuch Thing : 
On the contrary, where-cver wc are, the whoíe Éxtent, 
as far as our Eyecan reach, appears plañí ánd íéyeL We 
muít conclude therefore, thar rhe Earth is not terminated 
by a great many píaín Superficies, byt by oíie contí- 
nued curved one. And further, becaufe the Earth ap- 
pears equally plain every where, wc have no Reaíbn to 
thinkj that the Superficies abont it is of an unequal Curva- 
ture, íind therefore we conclude it to be alike all over,that is 
the Earth and the Waters cogether areof r the Figure of a 
Sphere or a Globe, or a Ball, which is theíame Thing* 

3. This Globe is every where furrounded with Air, 3 Ofthe^ 
beyond which is that ! rumen íe Space which is called the ^4%*%™^ 
Heavens, wherein we fee a yaÜ Number of Stars, amongít 

which we reckon the Sun and Moon. 



1 The Figure of a Sphere, &c.) 
Concerning che Earch's belng round? 
fíee Varcniut's Geography t ÜJoofc L 
$t£l. 2. and Tacqttet's A/irommy t 
'Jiocbh Nnm. 3. However te Is certain 
chac che Earch is not exaclly and cru~ 
]y round, but ics Diameter ac the 
Equinoccial Circle is co ics Díarnecer 
chrough che Potes» as 691 to (íSo. 
See Newton' ¿Prfacip.'Bcok Ul.Prop. j 3. 

Bu c Tattfuct in hit Afiron&nyi Síúafe I, 
Chap* ir. [Nfimb, 6. has drawn fome 
very neac Confequences from che 
Roundncfs of che Earthí^ which Iíhaíl 
add hete, 

Firíl ihen, Tf any Fart ofthe Earth' s 
Sitpcrfctts be plain > Men can no mere 
JJand npright upan itj than they can 
Hponthe Sidevf a Mountain. S?condIy, 
'Becaufe the Superficies of the Earth h 
giobwst the Head of a Traveller goei a 
hngtr Jonrney than hisFtet: And he 
taha rides on Horfebach gees a fonger 
Jonrney than he #>ko walks 4he Jame 
Way on Faot : So Hkem'fe the npper 
pare of the Mafl of a Ship gees more 
Way than the tower, viz< Becaufe rhty 
inove tn Parí of a larger Circle. 

ThirdJy, Tf a mm &m the whth 
A 



Cirtnmftrence of the Eárth's Orh ; the 
J our ti ey which bis Head travefs exteeds 
that of his Feeti by the Circumf trence ef 
a Circle j tehofe Radtits is the M.an*t 
Hei%ht. 

Fon r i h 1 y. Tf a Veffd fu 11 of Water 
iDíre iifttd üp perpendicular fy t fome üf 
Wtifor Kcníd wntinuatty run owr, 
: í the VrJJci tvttttld be always fnN> 
^3ecaufe che Superficies of che 
Water would always be deprefícd into 
,parr of a largor Sphéré, 

Rfthíy. Jf a Veffel full of Water 
mire carríed dlrtñly dovenrvardsj thottgb 
nona of it ran over, yet the Vefftl xoould 
not be fall r viz, Becauíe the Superfi- 
cies of che Water is raifed continua 11 y 
inco part of a leís Sphere. 

Whence it foHows* Sixthly, That 
the fame Veffd will haídmare Water at 
the Foot tf a Moimtain than at the 
Tupi and m^rc in a Cellar than in a 
Ckamber. 

To which may be tdded. Laflly, 
That tmo Threads vpon whhh tm Steel 
*Balts hang perpendicular ly, are not pa- 
rallel to each othtr, but Parts of tmo 
Radim's ®hiíbmecí at the Center ofthe 
Earth, 

-1 J 4- Ths 



4r Th.it thert 
are Jíxed 
.j'.r and 



j\ Gf the 
NtttnbñT of 

the jixed 

SíilTJ, 



6. Of íhe 
NttmbcT of 
tht Planets* 

y. Wkét a 
Cmfltfiaúm 



jjfííí many 
mere Jí jrj 
may be (ten 
by the hdp t>f 
a Tcífftape. 



be hiümi. 



jo, The ap- 
fareni Mari- 
ón of tht. 
sehúíe Hcj- 



u, Whút is 
mtaní by a 
7í4tnta¡ Day» 



R O HA V L T's S y s t i m Part II. 

4. The greatefl Part of thefe Stars continué always ín 
the fame Place wíth relpeél to each other, which is the 
Reafon why they are calied fixed Stars; on the eoiitrary, 
the other $erpetually change their Place, and are there- 
fore calied wandring Stars or Planets. 

f. TheNumber of the fixed Stars which appear to the 
naked Eye, is a Thoufand and Twenty Two, fome of 
which have appeared but lately, and were unknown to 
the Antients ; and They on the other hand faw fome 7 
which we cannot fee now. There are alfo fome Stars 
which appear but for aíhort Time, as that which was fecn 
towards the latter eod of the Year 15*72, which at firíl 
appeared brighter and larger than any of the reír ? but di- 
niiniíhingf í>y Degrees, in about fixMonrhs it totally dif- 
appeared. 

ó. There are only feven Planeta the Ñames of which 
are 5 the Bun^ the Moon, Mercnry^ Vmm, Mars¡ Júpiter 
and Si'iixrtt* 

7. The Antients diftinguiíhed the whole of the fixed 
Stars into feveral Signs or GonfteHations, to which, wíth- 
out any other Reafon than theír own Fancies, they gave 
the Ñames of Bear y Lion, Mermatd^ Serpent^ &c. 

8. Befídes the Thoufand aad Twenty Two fixed Stars 
nowmentioned, innumerable o tbers may be feen through 
a Tclefcope ; and there may alfo be feen four little Pía- 
nets which always accompany jfupáer at a ímall Diñan ce 
from him, and 1 another little Planet always atrending 
upon Saturn* 

9. The Sun and Moon are the Principal amongfl the 
■Flanet$ s and thefe are eafily known : But the other Pla- 
nets can be known omy by their apparent irregular Mo- 
tions, and by the DiffeÉfcce of their Light, which does 
not twinkle fo much l^hat of che fixed Stars. 

10. All the Stars, as well the fixed, as the Planets, 
íeem to ns, to deferibe a great many Círcurnferences of 
parallel Circles, and to move from the Eafl to the 
Weíí. 

it, They perforni their Revoluuons in pretty near 
equal Times ; and the Time which the Sun takes up in 
goíng one Round, is calied a natural Day¿ and is con> 
monly divided into tvventy-four Honrs^ and each Hour 
into fixty Minutes* 



1 Another fittU Ptantt, &c) Nay t about Saturn* a; Cafftm and Hngtnint 
ílierc msy be feen wírh- a good Te- I have obferviíd* 
lefcope íive ímall Pjanet$ moving j 

3 CHAP. 
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C H A P. IIL . 

Ctmje&ttm how to txplain tbe aftfárent Motiom of th 

TH E S E Obfervations bemg allowed, there have been i- m fiji 
two Hypothefes ot Suppofítions made, in order to ^^¿f J ' 
account for them. The firñ is, that the Earth continúes gzrádm 
at Refí in the Middle of the World, and that thewhole «** mm. 
Heavens move round ít from Eaft to Weít ? and carry 
all the Stars along wíth them. 

2. The Second fuppofes on the contrary, that the Hea- *■ finna 
vens and the Stars do not really move round ín Four ^^' 
and Twenty Hours, as they appear to us to do ■ buí n^Jmdo 
that they are iodced -at Reír, and feem only to mqve ; nú move. 
becaufe the whole Mafs compoied of Eatth, Water and 
Air, and of every Thing wbích we fee here, does really 
tnrS|round its own Center from Weft to EaíL 

3T The firft of thefe two Hypothefts or Suppoíiticms ¿wLtfer- 
was maintained by Ariftotk, Hipparehus^ Ptokmy^ and % ¿7/™/ r tf 
great many Philofophers. opíJ™ r 

4. The latter Hypothefís was maintained by Ecphantes^ 4- 
SekncKS,Ariftarchus, Phihhu^ Ptete 7 and the Pythagore- %^* ilir 
ans. Anhimedcs alfo fuppofes this to be true, in hís Book ! 
Entituled, Of the Number of Gr&im of Sand* This Opi- 
nión, after havíng been buried ín Ohlivion for many A- 
gesj was revivMagain by Copemicus about Two hundred 
Years ago, 

f. If we coníider thefe Two Hypothefes^ wefliallfínd f-ThatAhe* 
that they will both equally folve thefe Ph&nomena and f3£^a°~ 

feneral Obfervations; for all the vifible Parts of the jfa er the 
leavens wíll feem to turn round from Eaft to Weít Phtnmin* 
Ín Twenty-four Hours 3 the íameinone Hypotheíis as iu 
the other. Wherefore having as yet no Reafon to fol- 
low the one rather than the other, we ought to fulpend 
our Judgment with refpecT: to each of them : But be» 
caufe we have undertaken to argüe from the particular; 
Ph sn ornen a, which can not be done without being of 
one Opinión, or taking Part with one Side, let us £rft 
fuppofe the commoii Opinión to be the true oiie/ 
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C H A P. IV. 
Of the Figure of the World ¿ 

Üf the principal Voints? Lines and Grcks $ jvhich are 
imagined to h tifón the Superficies of it k 



i^ytiefor- \\7 E cannot conceíve any Body to be !n Motíoti 
&*tffHea- * ^ without comparing it with other Bodies, to whích 
vetis are ¡bni- it IS differerently applied. Nownpon thís Snppofition, that 
tedandth£ t he Heavens move, W£ muíl neceflarily compare them 
Wf* l frZlt w ^ fomething that we imagine to be beyond them ; and 
&t Figirt, therefore we cannot but fnppofe them limited. Andbe<- 
caufe Reafon and Experience fhew ns, that a Bodyin- 
cluded within another, cannot muve freely, if thenK'e 
any Angles on íts Superficies; therefore íince the Heavens 
appear to move very freely, we do readily conceíve the!r 
Superficies to be without any Angles, and coníequently 
fpherieal ; and further, not concernídg our felves wíth 
what may be beyond thís Superficies, but only taking 
¿ÍI that js contained in it for the tJwyerfa we afíirm, 
that the World, or the Univerfe, is of a fpherieal Fi- 
gure. 

%. of théái- 2. When we fuppofe the whole Heavens to tuni round 
Tirftaicinicí. -every Day, and to finiíh their Revolution in Twenty- 
four Hours, we imagine at the faoie Time, that eve- 
ry Point in them except Two, deferíbe Gíreles parallel 
to each other, and thefe are called diurkal or daily 
Gíreles. 

% Qfthc 3, Thefe Gíreles are all unequal, and the largeíl of 
Mquam. them is called the Equator, or the Equino3ial Circle. 
4. oftkc 4. The two Poínts in the Superficies of the Heavens 
WMif lkt '^ich do not defetibe any "Gíreles at all, but only türn 
about themfelves, are called the Poles of the WorU. One 
of them, iHZ\ that which is in the Part of the Heavens, 
vífible tons, is called the árclick Pole^ and the other the 
Amorüich 

Y pf tu -y. The ftreight Line whkh goes from one Foleto the 
w¿rif th6 oth er, and paites through theCenter of the Earth,ís cal* 
led the Axis of the World. 



ó, Síncé 
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6. Sínce we can alwaysfee one Half of the Heavens, 6 < iüttht 
in what Part of the Earth Toever we be, if onr Sight be fZat^l 
not híndred by Mountains, or íbme fuchThing, this is a nd mth the 
Proof, that the Earth Is but of a very inconfiderable h *m*m* 
Bignefs, compared with the Heavens, and that it may be 
íaken for a Point, with regard to the yáfl Extent of 

y. The Circle which feparates the vifíble Part of the 7 : oftUHt- 
Heavens from that which is ínviíible, is called theü?r/- rtzm ' 
zon, which is different according to the different Parts of 
the Surface of the Earth where we are, 

& The Poles of the Horizon, are two Points of the Su- %>OfthtZe- 
pcrfiries of the World, each of them equally diítant from ¿* únd Na * 
every Part of the Horrzon ; that Pole which is over our 
Head is called the Zenith, ánd the other the Nadir, 

p, The Mderidian is that Circle which we imagine to 9 Oftte Mc- 
pafs through both the Poles of the World, and the Poles ridian * 
of the Horizon. 

10. It ís evídent, that the Meridian alters, if we goto I0 - nai ih * 
any other Place, which is Eaft or Wefi. S ^M^ 

11, The Circles which we conceive to pafs through' lidian every 
the Poles of the World, and every Point of the Equa- * hc "¿ 
tor, are called Circles of Declination* 'GhiUsof De- 
i-i. Thofe Circles which we imagine to país through ciínatmj. 

both Poles of the Hom.on and every Point of its Cir- J^^f AKÍm 
ele, are called Azimut hs or vertical Cir cíes , or Circles 
interfeBing each other in the point diré el ly over onr heads* 

1 g . Moít part of thefe Things are by Analo^y J ¿¡ rt ®f¿* e 
Iransferred to the Superficies of the Earth. Thus the ^¡¡¡^ 
Earth 1 s Equator, or Eqmñoftial Line, or m general the 
hiñe, is a great Circle which we imagine to be on the 
Surface of the Earth direélly under the Equator of the 
Heavens. 

14, The Axis of the Earth is a Part of the Axis of the i+. of ih¿ 
World, ínckided in the Body of the Earth- Eanh *> ¿& 

ij\ The Poles of the Earth are the tw o Extreme Poiuts 0 f tkt 

Of itS Axis. Mes tf tée 

1 6. The Meridians apon the Earth, which are alfo called E * r ^ ^ 
Cheles of Latitude, are a great many Circles paífing thro' cinittof i*. 
the Poles of the Earth, and the fe ver al Points of the E- **pfe 
quinoétial Line. P E * ríh ' 

17. There is one Meridian npon the Earth, which 17 0/^/ 
Geographers cali the firfi Meridian, and Ptolemy has been A 
níüally followed ín this,who chole for the firft Meridi- 
an , the Circle that paites through the Ifland of Hierro^ 
one of theCanary Iílands, 

18. To 
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is. o>- 18. To know theOrder and Numberof Mendíans, ít 
der of tbe j s cu ft omar y to re ckoii them from ffiefi to Eaft. 
19. Of tkt 19» The Gíreles af Longttude upon the harth, are a great 
circftíofLm- man y Cfrcles 1 which we conceive on its Superficies, 
íiríwfr ío ^ e Parallel to íts Equator : they are on both Sides of 

this Líne, and dímíniíh as they grow nearer to the 

Poles* 

2.0. Jhtt> any 20. AI1 the Gíreles which we imagine to be either 111 
cjrdt a dtvh the Heavens or on the Earth , are dívíded hito three 
Hondred and Sixty equal Parts, which are called Degree^ 
and every Degree ¡s divided into Sixty Parts, which are 
called Minutes^ tfrV. fo that the Word Minute is ambigu- 
ous 3 Mgnifyíng as well the Síxtiech Part of an Hour, as 
the Síxtleth Part of a Degree. 



C H A P. V. ; 

Of the chief Vfcs of the Circfcs of the Sphere £¿í 
World. 



1. Thefírp *~Y*HE EqtiüUrm the ffeavex^ divides' the World i iv 
Ufe 0/ the X to two equal Parts ; that ín which the Arñick Pole 
Eqmm. ís ca n e( j t ^ e Northern Part, and the other is called the 
Soatherw Part, 

a , Anothtr 2 - ^ e Motion of the Equator is the Meafure of 
üfetfthc Time, for we jiidgc the time to be more or lefs ? ac- 
Mqnaívr. eordíng as there pafs more or fewer Degreesoí thís Gír- 
ele crofs the Meridian. The fpace in which there pa£- 
fes flfteen Degree s of the Equator^ is an Hour ; and the 
Space in which there pafíés the Síxtíeth Part of Fifteen 
Degrecs, that ís, fifteen Minutes, is a Minute of an 
Hour, 

3. Th¿ Firj? 3- The Jrhrlzm divides the World into two equal 
ufé of th e Parts, which are called Hemifpheres j that which is viílblc 
Honzwu t0 us ^ j s ca ]i e( j me u pp er fjemifphere^ and the other the 

hiver Hemffphere, 

4. Awrhir 4. When HhtHorizQn cuts any diurnal Gíreles, it is a 
uf e fifthe Proof that thofe Stars which are ío the fe Circks rife and 

fet: on the other hand, whenit does not cut any, ic isan 
Argument that the Stars which are in tl^efe diurnal Gír- 
eles, do ñor rife and fet at alí , 

5-. Wheo 
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^. When any of thefe Gíreles are cat by the Homor^ r: Qftht 
the upper parí ís called the diurnal Arch y and the lowcr ^^ a{ aíjd 
\ Part the nodurnal Arch. ^rth ÍS , 

6. The Quantity of thefe Arches, íhcws us how long 6 > Thi ufi*f 
the Star which is in them, is above or below the Ho- thi ^ ^ rái *' 

i rizón* 

7. The four Poínts where the Meridian and the E- ?*OfíheGar- 
\ qnator cm the Monzón, are called the Cardinal Points. * na( 

8. The Place where the Mertdian cuts the Horizon of the 

; in that Part where the Ardick Pole is, is called the and 
Narth % and the Point oppolite to k, is called the 
South. 

9.. Tjie Place where the Equator cuts the Horizon on s.oftheEtjt 
that Side where the Sun rifes, is called the Eaft r and 
the Place oppoíite to ir, is called the PFeft. 

m The Place which is betweenany twoof thofe, has f°* QF*** 
íes Ñame from the Compofirion of thofe Two; thus ^ 
the Place which ís betwixt the North and the Eaíl, is 1 
called the* North-Eaft, that which is betwixt the Nqrth * 
and the Weft, is called the North- ffleft; that which is ^ üí » ^ wft L 
betwixt the South and the Eaft, ís called the Somh-Eaft^ V1, 
and that which is betwixt the South and the Weft, is 
called SoHth-ffleft* 

11. The Meridian divides the World into two equal J 1 * fifi 
Parts, that which is 011 the Side where the Stars rife^ is jJ^/J^ 
called the Eaft, and the other the Weft. 

12. The Mertdian divides the diurnal A rch es into two ^ther 
equal Parts, and therefore fhews, that the Diílance of ^¡{/Itt 
the Stars from their rifing to their comiug to the Me» Á 
ridíati, is equal to the Diíhnce ftom the Meridian to 

their Setting. 

13. The Meridian determines the greateít Altiiude a- t s . a third 
bove the Horixon, of thofe Stars which rife and fet ; u f c 

and both the greateft and the leaft Altitude of thofe Stars mTté " n - 
which never fet, 

14. The Arch of the Meridian contained bctwíxt the H .ofthe&- 
Pole of the World and the Horizcn, is called the Ele- Uvatkniftfo 
vation of the Pole, and fü líkewife the Arch of- the Me-/?^ J .íf; 
ridian contained between the Equator and the Horizon, 1 s ^ Hil£ür * 
is caüed the Elevation of the Equator* 

15% Each of thefe two Elevations, is the Comple- j fí 
ment of the other to ninety Degrees, that is, eíther of them i? the 
beingtaken out of ninety Degrees > chje Remainder ís the ^^X° f 

Úther. ninety 

16, The Cirdes ofDedlnation ferve to íhew the Diftance _ 
of any Star from the Equator; for what we cali the )¿ c £dslf 

Declination Dalmttkn* 
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Decíittatton of a Star, is nothing elfe but m Arch pf 
oné of thefe Circles contained between the Star and £he 
Equator. 

17 Tht ufe *7- The Aztmuths férve to íhew the Altitiide or 
*/ the .jí*í- Elevation of a Star above the ílmmn^ or how far it is 
diftant from thís Gírele. 

18. ^ijof^r 18, The firíl Azimuth being that whfch cuts the 
Vfesf thcm Meridian at right Angles, and from whence we begín 

to number the reft ; it is evident, that if we know in 
what Azimuth any Star fe, we can caíily tell where to 
fsnd it, 

1 9. Tht ufe 1 9. The t erre ¡ir tal Equator divides the Earth ínto 
if th/ittrre- two e q Ua j p arts j t h at \ n whfcK the Arfilck Pole of 
jMat Ey*r the ^ orld j Sj ¡5 calkd the ^ rí /^ au d. the other the 

South. 

%Ú Amthtr 2 0 v From thís Circle we begín to reckon the Lati- 
u/e ofit* ttide^ fo that the Latitude of any Town or other Place 
of the Earth, is the Arch of a terrejlrsal Meridian con- 
tained betwixt fuch a Town or Place 011 the Earth and 
the Equator. 

z í < That the 2 1 • They who Uve in the terreftrial Equator, have 
Laihttdeof theír Zenith in the celeftial Equator, and they who líve 
^LPtuthe^ an y Number of Degrees diftant from the terreftrial 
Ét&w* cf Equator, have their Zenith as far removed from the ce- 
theP*ic*bavc Jeftial Equator; and becauífc there^ always a qnarter of 
tht orizw* fl Q| rc ] e contained between the Zenith and the Horizon, 
thís latter Circle mu{r neceffarily be as far diftant from 
the Pole, as the Zenith is from rhe ecleftial Equator : 
So that the Number of Degrees of the Elevación of 
the Pole above the Horizon^ is always equal to the Num- 
ber of the Degrees of the Latitude ; wherefore íf we 
know^me of thefe^ we know the other alfo, 
ixrñxe t* 22 - ^ n order to find the Elevation of the Pole above 
fnd the Eit- the Horizon^ we rriiifl obferve the greateft and leaft 
TJtVwttht Heí S ht of any Star which hever fets, and hslf the DifFe- 
mrixm!' ' rence of thefe two Heights, added to. the leaft, or ta-" 
ken from the greateft, wÜl gtve the Elevation of the 
Pole. 

*3, An Ex- 23. Thtts we obferve at Paris, that the leaft Heightof 
ampie. ¡fe g tar next t0 the Pple aboye the Horízon is 40* Degrees 
2f Minutes, and its greateft Height $r Degrees, 25* Mi- 
nutes- The DirTerence of thefe two Heights is *f De- 
grees, the half of which is 2 Degrees 30 Minutes, 
which added to the leaft, or rafeen from the greateft 
Height, makes 48 Degrees SS Minutes for the Elevation 
of the Pole 3 andconfe^uently this is the Latitude $x Parts. 
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24 It ís to be obferved, that if a Star be at íts leafi That th * 
Heíght above the Horizon at a given Hour, it muft de- (¡Xte 
fcríbehaíf íts díurnal Gírele, before it come toits greateft 
Heieht* and becanfc thls wül take up twelve Hours, it ú p*&it*tfr 
is evident, that the Star ought to be vifible all that Time, 
whích íhews, that fuchOblervations cannot be made but 
in the long Nights of the Wititer. 

2j% The Ufe of thz firft Meridian* is toeut every Cír- *r- ^ 
ele of Longitude in a certain Point from whence we be- *{£¡J¡¡¿ 
gín to reckon the Longitude of every other Point ín that 
Gírele* Fot what we cali the Lmghude of any Place 
upon the Earth, is nothíng elfe but theArch of anyCir- 
cíe of Longítude, contahied betwíxt the firíl Meridían 
and that Place, counting from Weft to Eaft: Thus wc 
fay, that the Longitude of París is 23 Degrees 30 Mi- 
nutes ; by whích wc mean, that the Arch of the Circle 
of Longitude which paíTes througb Paris, and ís contain- 
ed between that City and the firft Meridian, ís 23 De- 
grees, 30 Minutes, 

20. T'heCirc.ks ofLatitudeimá the Gíreles of Longitude ¿ Tki Uf¿ 
interfecl atid divide each other mutually. And indeed if ff¿J^ 
we fuppofe, that there are three hundred and íixty Semi- ■ 
clrcles of Latítude equally diftant from each tttber, and 
one hundred and eighty Gíreles of Longitude equally dl- 
flant from each other alio, thcy will divide each other 
by the ir Interfeclions into Degrees ; fo that if any Towo 
be upon the thirtieth Circle of Latítude, this íhews it 
to ha ve thírty Degrees of Longitude ; and fo likéwífe, if 
i t be upon the fortieth Circle of Longitude, teckoning 
from theEquator to-thePole, thís iliews it to fiave forty 
Degrees of Latítude, 

27. Beíides thefe particular Ufes of the feveral Gíreles ^^J 6 ^ 
of the Sphcre now mentioned, there ¡s one which ís atufo ¿rt¿n 
common to them all, and whích ought príncípally to be 
confidered in this Place, and that is, that all of them to- 
gether, do firít help *us to determine the apfarent Motion 
of every Star, by which Meaos we come to the Know- 
ledge of theír true Motions. Let us íirít examine that oí 
the Sun, the Properties of which ought to be enquired 
hito before we confider thofe of the other Stars, as be^ 
Eug nioít neceflarily to be known, 
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O&Jervatíms &búnt the Sun* i Motion. 

i. Thejirji '"THE Sun íeems to us to defcribe every Day from 
Pktnminat* J[ Eaft to Weí ^ a c ¡rc i e páralié] to the Equator. 
a- Thefecmd 2. We obferve, that the Sun does not defcribe an ei- 
$h*n*mtnm> a6t Gírele every Day fuccelTively, for it does not rife pre- 

cifely m the fame Poirit of the Horíxon any Day that ít 
* díd the Day before, 
rh¿ third 3. The Sun fo alters lis Couríe, ín paffing crofs the 
Fenómeno*. Hurizw %aá Meridian^ as to make a great many Revolu- 

tions in the Northern and a great many ín the Southern 

Parts of the World» 
¿. Thefvttrth 4. There are certain Límits ín the Horizon and i ti the 
Ph*nnncnm> Meridian^ whích the Sun never paites ; theíe Límits in 

the Meridian^ are tweffly three Degrees. and a Half diftant 
1 from the Equator on each Síde, 
<, Thtjifth f m Wheri the Sun rifes near either of theíe Límits, the 
Fh**ümmw* pi ace Q f ¡ [S riíing, and alfo that where iteroíTes theMe- 

rídían, ís lefs feníibly altered, than when ít is near the 

Equator. 

€.Tk£ji%ih ó. The Sun moves ílower from Eaft to Weft than 

Fhtmmwn, ¡he fíxed Stars, as ís eafy ro be obferved ; for if at any 
Time we fee a Star in the Meridían two or three Hours 
after the Sun is fet, and look upon the lame Star a 
Month after at the jfome Hour from Sun íet, the Star 
will be got thirty Degrees diñan t from the Meridían. 

7,í*e/*«i«* 7- The Sun appears bigger in the Southern Part than 

pbanaminon, m the Northern, 

s.Thrágbth g. The Sun maíces feven or eight Revolutions more 
Ptomamr. in the Northern than in the Southern Part. 
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Com&ftres hm to explain the Phammena of the 

LET us imagine in the.Sphere of the World, a Cír- ^f^ f /¡f t 
ele, whofe Politlón is fuch, thateutting the cskftial '¿¿¡¡tfL ' ' 
Equator in two Points diametrically oppoíite to each 
other, ít maJtes with ¡t an Angle of twenty three De- 
grees and a half : This Circle we Oiall henceforth cali the 
EcliptkL 

i. Let us imagine further, that the Sun ís fo carried ^¿y ' 
from Eaíl to Weft by the common Motlon of the mmu»* 
whole Heavens, that whilft ít goes once round in this 
manner, the Place of the Heavens ín which it is con* 
laíned (and whích may be called its own particular Hea- 
ven) carries it from Weft to Eaft in the PJane of the * 
Ecliptick, ín which it ad van ees near a Degree évery Day, 
in a Circle whofe Circumference is not every wheré 
equally diítant from the Earth, but is a little nearerit 
Ín the Southern Part of the World, than in the Nor- 
thern* 

3. This Circle, whofe Gente r ís different from the ~ 
Center of the Earth, is called the Suifs excmtric Orbit : ¡rkk ortit" 
That Point of it, whích ís at the greateít Diflance from *»¿*f íhA* 
íhe Earth* is called the Apopaum* and that Point which P** Jimand 
is neareli, is callea the Pertg<ettm* 

4. By means of this Hypotheíis, of whích Hipparchus 4. Wi u 
was the Inventor abouí one hundred and twenry Years ^¡Xfo^ 
before theBirth of ourSaviour; not only all Phsenomena a »/fiive^a 
whích we juft now mentíoned, may be accounted for, 

but all thole likewlle, whích may be here or elfewhere 
obfervetl 

And firft) Becauíé the whole Heavens rnove round Wfy tht 
fromEafl toWeft, it is evídent, that the Sun muft like- ¡^ífZ" 
-wife move round in the fame manner, and deferibe a E¿fi uWtfc 
Circle parallel to the Equator, 

tí* Seco&di% Becaufe the Sun goes forward near %De~ & whyftñ- 
gree m the Ecliptick every Day, it muí! change íts De- f^ltV» 
clinatíon every Day, that is, its Diflance from the Equa- 
tor; and confequently it muft rife every Day ín a difie- 
ren*: Place, and never crofs the Horizon twoDays toge- 
ther in the fame Point, 
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7. m y u y. r fhirdly y The Ecliptkk extending itfelf both into tlie 
ít!t¿h C i* Northern and Southern Pare of the World; the Sun in 
iht 'Éirthtrn paffing thraugh all the Degrees of it, muí! neceíTarily 
and SiMhtn ma ] íe a g re3 t niany Revolutions on each Side of the E- 
F f rs - quator. 

S- Why there 8.- Fmrthiy^ And becaufe it never moves out of the 
m;certaip diptick, it caá never be further diítant from the Equator, 
vfabtfa'sun tfmn the Ecliptlck Itfelf is ; therefore there are certain 
rifes, Llmlts both in ÚisHorizoft wÁMeridían^ bey o 11 d which 
it never pafíes. 

Why iht 9. F'tftbly, As the poíítion of the Circumference of the 
■^jlwf Ecíiptick in the Heavens now is, the extreme Parts of 
1J T ¿fR¡j¡»g the lame Degrec are not fo unequally diítant from the 
eñdSefftng Equator, in thofe Places of the Ecliptíck which are fur- 

™¿ rfíí/" th ^ ft trom itj as ' m thü ^ e PJaces where thefe Circles ih- 
■ ' terfeél cach other. Wherefore the Sunought notfofen- 
iibly to alter íts Diítance from the Equator every Twenty- 
four HourSj when it is near thofe Pomts where the Eclip- 
tíck and Equinoccial Circleareat the greateftDiíhnce, as 
• when it is near where they interfecT: ; and coníequently it 

muft at that Time lefs fenlibly alter its Place of Rííing 
and Setting and crofíing the Meridian every Day* ; 
io. whytht 10. Stxthly, The Motion of the Sun, from Eaíl to 
SMniovtt Welí, otight to be fo much flower than that of the 
ilpiwej!, ^ xe d Stars, as it advances every Day towards the 

than the fix- Eaft. 

€dS m d °h XI " $f#W$ly> The Sun being neárer the Earth whenít 
sltnappJrs* * s tk Southern Part, than when it isin the Northern, 
fimetímet it ought to appear bigger in the one than it does in the 

3 *!wTytL J 2 . Eighthly, Becaufe there Is a greater Par t of the Sun*s 
¿un dtfíribes Excentrick Orbit contained between the Equator and the 
tiZlftZÍT Arñick Pole, than between the fame Equator and the Ant- 
Northern ar£tick Pole, therefore the Sun has more Degrees to país 
than in tks through, and confeqnently inore Revolutions to make 
íZt ™ í» the Northern, than m the Southern Parts of the 
World, 

i 3 . wiytht í3* Now íf we look upon an Artificial Sphere, which 
\p¿jí¿rt n ót reprefents the natural Globe of the World, we íliall fee 
* U ÍlI r íl}at. aijipngft all the diurnal Circles which # the Sun de- 
qua p , j- c ,.^ L , s ever y j) a y^ j t ¡ s t h e Equator only which is cut 
into two equal Parts by the Horizon, and that thofe Gír- 
eles which are on the. Northern Part of the World, have 
the Diurnal Arch bigger than the NoQurnal, and thoíe 
on the Southern Part. have on thecontrary, the Noctur- 
nal Arch bigger than the Diurnal ; henee it neceíTarily 

fol* 
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followSj that when the Sun ís ín the Equator, the Days 
and Nights muft beequal, when the Sun is in the Nor- 
thern Parts, the Days rnuft be longer than the Nights, 
when it is 10 the Southern Parts > the Nights muft be 
longer than. the Days. 

14. We íhall alfo fie that the Difference betwíxttbe 14. wihh 
diurnal andno&urnal Archof onc and the fame Circle, ^fV' 0B #*' 
js ib much the greater as the Circle is further diftant i?^ É 
from the Equator ; whence it follo.ws, that the longeít 
Day muft be, when the Sun is at its greaÉeít Diftance 
that it can be from the Equator on that Side where the 
viíible Pole is; and on the contrary, the íhortéft Day 
muft be when it is furtheít diftant towards the ioviíible 
Pole. 

if- Jf we place the two Polespf the artificial Sphere IrJ That th 
in úitRorizun^ morder to reprefenttheSituation of the w%™J e 
natural Globe, with relpeéí to thofe People who 1 i ve in aiwp 
the Equinoccial Circle, we fhall fee that all thé diurnal r ° thim 
Circles are dlvided into two cqual Parts; and there- li £'^ thc 
fore to thole People the Days are always equal to the 
Nights. 

16. We may obfervealíb, that the further any Place is Tfcfvrs 
diftant from the Equinociial Lnie^ and confequently the [ h /J^2 avt 
higher the Elevation of the Pole he, fb much the greater i&e*Efa*m 
alfo wíll the diurna! Arenes be than the Nocturnal, on '¿ ¿/ ™s«-«re 
that Side where the Pole iselevated : Whence ¡t follows, thtD ^ im 
that when the Sun deferibes thefe A r ches, the Days ought 

to be longer than the Nights in proporción to the l>íftance 
from the Equinociial Line. 

17. The diurnal Circle, whidi the Sun deferibes when i 7 zhaithtr& 
it is at the greateft Diftance from the Equator towards 

the vifibie Pole, being diftant from the Equator 23 De- T^ty-fmt 
grees and 30 Minutes^ it follows, that it ís diftant from ¿Jü h ¡j^ 
the Pole of the World 66 Degrees and 30 Minutes* tmim* ¿f 
This being fo ? thofe People who are ín the Latítude of ¿* p ¿™ € '* 
66 Degrees and 30 Minutes^ which is the heighth of 30 MnntZ¿ 
the Pole to them ábove the Horizon, muft neceílari- N 
ly fee this whole diurnal Circle ; whence icfbilows, that 
they have one Day Twenty-four Hours long» 

18. By elevating the Pole of the artificial Sphere aboye t2,Thatthefi 
the Horizon to the Zeniih, fo asto reprefent the Sitúa- * & ¿7*"* r 
ÜOB of the natural Globe, with regard to thofe People Tn^Z71 
who liveupon the Pole of the Earth ; we íhall ftiid the XigH &f 
cceleftial Equator to coincide with the Horizon ; and Mmhs ™ ík ' 
therefore, fo long as the Sun ís ín that Part of the 
World, where the Pole is elevated, it wíll be always 

Vol IL B vifiblc 
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Vifíble to that People, that is, it will be Day all that Time ; 
and oo the other Hand, as the Sun will be ¡nvifible as long 
as ir continúes in the other Part of the World, it folio ws, ¡ 
that their Night will be very near as long as theírDay was. 
tf.matthi jp p We imagine the Ecliptick, as we do all the other 
Zc a hki ír Cíteles of the Spherc, not to nave any Breadth ; but we 
take a Breadth of ÉixDegrees on each Sideof the Eclip- 
tick to compoíe a Breadth oftwel ve Degrees, to which j 
\ve gíve the Ñame of Zodiack ; fo that we may fay, the i 
Sun is always ín the Middle of the Zodiack. 
ao/o/ tu z®> Thfs Circle is commonJy divided into twelve 
tweive Signs* equal París, whic haré cal Icá the Twe he Sigm^ theorder 
of whích is reckoned from Weft to Eaft, beginning at 
the Point where the Equator and Ecliptick interieét 
each other, and where the Sun by its proper Motion 
paites from the Southern to the Northern Parts of the 
World. 

xi, oftfo The Ñames which the Antients thought fit to 

Ñames ?f tht gíve to the Sígn s, are, Aries ^ t Taurus 7 G¿mw¡ 7 Cancer y 
jLeo 7 VirgQ) Ltlra 7 Scorpio^ Sagittarius^ Capricürms^ 
Aquarius, and Pifces. 
n.Whtntt 22p Thefe Ñames are taken from the twelve Conftella- 
thtfiNamsí tions which were in thefe Signs in HipparehusH Time; 
mnbmmé but they have changed their Places fo much fince, that the 
Conflellation called Aries, is got out of the Sígn Aries 
into that of Taurm 7 and fo of the reft. 
15. oftht 23. Thereare four remarkable Points in the Ecliptick, 
M^HinodUt two of which are ín thofe Places where the Ecliptick 
poinu. ün ¿ Eq Ua tor interfect each other, which are called the 
Equinoclial Points i o particular, becauíe when the Sun 
is in thefe PoíatV, it is the- Equinos, thatis, theEJaysand 
Nights are equal. 
Qf 24, The other two Points are in thofe Places which 

%Ífi¡L. 1 are farthefí dífíant from the Equator, and are called the 
/Sol ft ice j, that Is, the Points where the Sun feems to ftand 
ftill; not that when ít is got thíther, ir does not move 
as uíbal, eíther with that Motion which it has in com- 
jnon with the Hea veris from Eaft to Weft, or with its 
own proper Motion in its Heaven from Weft to Eaft ; 
but becaufe it does not íeem to advance either towards 
the North or the South. 
%t. of the 2 f* When the Heavens tuni round in twenty-four 
twTYfiphtoí Hours, the Solftitial Points deferibe two Gíreles parallel 
to the Equator, which are called the Tropicks ■ that is cal- 
led the Tropck ofCawer, which is deícríbed by the flrft 
Point of the Sígn Cáncer ; and that is called the T r opick of 
4 CV 
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Caprlcom, which is defcribed by the firft Poínt of the 
Sign Caprkom. 

26. As the Eciíptick ís Twenty-three Degrees and a ^ Ofthe 
háff áiftant from the Eqnator,. fo are the Poles of the 
Eciíptick as far diftant from the Poles of the World: 
Whence it follows that by the diurnal Motíon of the 
Heavens, the Polos of the Eciíptick muir, defcribe Gír- 
eles paral leí to the Equator, which are Twenty-three 
Degrees and a half diftant from the Poles of the World, 

and thefe are called the Polar Circles. 

27. If we transfer the two Tropich, and the two Polar ^'f^ thi 
Circles to the Surface of the Earth, it will be divided meH 
into five Parts which are called the fíve Zvms ; that 

which ís contaioed between the two Tropkks y is called 
the Torrid Zone ; thofe which are contaíned between the 
Tropcks md the Polar Circles, are called the Températe 
Zones ; and the two remaíníng ones, each of which 
are comprehended in a Polar Circle^ are called the Fri*- 
gid Zones. 

28. The Time m which the Süii goes rhrongh the & of«nar, 
whole Eciíptick, ís called a Tear 7 and is 365- Days, $ andthth^h 
Hours and abont 49 Minutes* ü ^ tc " 

29- That chis Year might obtafn al] over the Román ^9. oftU 
Empire, and that the 5 Hours and 49 Minutes which ^¿^hj'it* 
the common Year confitb of aboye 365- Days, might nu tx s & % 
make the leaft Error that could be ; jul'tus C&far ap- 
pointed, that for the fufure, every foorth Year íhould 
coníift of 366 Days; by thís means the Year would oot 
be abo ve eleven Minutes y or thereabouts, longer than it 
íhould be g which was thought to be an inconíiderable 
Error. 

30. However, thís Error fo iricreafed by little and 30, of-th? 
little in length of Time ; rhat wftereas 111 the Times e™^*^ 
of the ñrñ Cbrijilam^ the Sun entered into Aries not till 
the twenty-fjrft Day of March, fífteen hündred Years 
after, it entered the eíeventh, which is ten Days difFe- 
rence: And thís was the Reafon of Pope Gregory the 
XUPs ordaining, that thís Error of ten Days íhould be 
taken out of the Year 15*8 2, fo that inñcad of confiíl- 
ing of 365* Days, it íhould conílft only of 3 57 : And 
becanfe ín length of Time the íame Error would hap- 
pen agaiiij if tbere were no regnlation made, he ap- 
pointed, that in the firft Year ot every Century, except 
every fonr hundredth Year y the intercalatcd Day íhould 
be left out» 
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31. As the Engllfh aud fome otherNatíons have not 
received this Alterar Ion, fo they di Ser ten Days in the 
Dates of their Lettcrs. Thus when we reckon it the 
twenty-fifth of January^ they reckon k but the fif- 
teenth, 

32. The Time which the Sun taires up in pafíing 
through the Signs, Jrles, Taurus, and Grmmi, is cal- 
led the firft Scafon of the Year> or the Spring ; and as 
the Sun is found to be in the firfi Point oí Aries, about 
the tweoty-firii Day of March ; the Sprhg begins upon 
that Day. 

33. The Time in which the 81111 paffes through the 
three folíowing Sigas, -uiz. Cáncer \ Leo, and Virgo, ís 
cal led the Summer ; and begins about the íwenty-íirft of 
Jum* 

34. The Time ín which the Sun palTes through the 
Sigas, Libra^ Scorpio, and SagHtarms, is called the 
Á&tum&y which begins about the twemy-third of Sep* 
tember* 

3?, And the Time which the Sun paíTes through the 
Sigas Capricorn, Aquarlus, and Ptfces 7 is called W ínter, 
and begins about the íwenty-firít of Decer#!?er+ 

36. Wc find it hotter when the Sun ís near the Sum- 
mer iban when it is near the Winter Solilice; which 
has beea hitherto attempted to be explained, by fayíng, 
that the Rays of the Sun fall leís oblique upon the Sur- 
face pf the Earth iti the Summer than 111 the Winter, 
But thfs Opinión appears very improbable, íf we conñ- 
der that the Superficies of the Earth is not fmooth líke a 
Lookíng-Glafs, but very rough and unequal, fothat the 
Rays fall perpendicular upon as many Places ín Win- 
ter as in Summer. 

37. We niay with more Probability íay, that the Su- 
perficies of the Air in which we live, when it is at the 
Height of abour two or three Leagues, where there ís 
never any Winds or Clouds, ís perfeélly fmooth and 
even, llike all other Liquors which are not in Motion ; 
and as it ís theProperty of the Rays of Light When they 
are about pafíing out of one¿TÍ£¿í*/mntoanother, nono 
enter all of themj * but to be reflefted in a greater Num- 

ber, 



1 3«f fo be rtjl({f¿d in a grtater 
Numhir) To thtS we miy add 3 that 
rhe more oblique ihe Rays fall, be- 
íidej their being hindered by Rtfiec- 



don, the th'mner they MU even from 
the very Nature of ÜbKquuy borh up* 
on the Atmolpliere^nd upüD the Sur- 
face of the Earíb. Thus the Rays 
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betyas they fall more obliquely; ít follows, that there 
mufl come a greater Number of Rays to us, when the 
Sun is near the Summer> than when ít is near the Win- 
ter Solíiice. And from thís greater Number of Rays 
whích come to us at that Time, arifes the Heat which 
we feel m Summer. 

38. Henee we may conchide, that the nearer the Sun ^,Thmar- 
approacbes the Zenith of any Place, the hotter ¡t is : 7 *w 
Thus, becaufe ít approacbes nearer the Zenith at R&me 7 gJ^ui E ' 
than ztParíjy therefbre we flnd it is hotter at Rome than 

VX Parts. t£r k 

39. Wc may conclude alfo, that it is hotter under the 3 ^ ttatük 
Equinoccial Line, thao in any other Part of the Earth ; hwtfl *\t 
as well becaufe the Sun paffes twice in a Year through u £? £t _ 1hc 
the Zenith of thofe who Hve there, as becaufe it is mt * 
aever fb far diftant trom their Zenith, as from that of 

others* 

40. However, itmayfa happen, that Expericnce may 40t imü** 
feem to comradift this Argument ; for there may be ? /aT 

in fome Places, particular Caufes whích may augment 

or díminiíh the general Caufe, The particular Caufes AhtrJciL %n 

are thefe three ; the Winds, the Quality of the Earth, iht gmmi 

and the Situado n of it* For, Ftrji y It is certain, that ^' 

the Winds which bíow from the Sea totheLand ? muft 

very much abate the Heat. Secondly\ The more fandy 

the Earth is, the fewer of the SunVRays does it al> 

forb; and confequently, be lides the Heat which they 

caufebyfallíngdírectly, they muít alio increafe the Heat 

of the Air by béing reflefled. Laftly, The lower any 

Place is (provided the Sun comes as much to it) the 

grofler and thicker is the Air, which Éherefore caufes us to 

feel the Heat more* 

41. When the Sna's Motion is once eftabliflied ac- 4 i. R e „ u 
cording to the Rules of Geometry, it ís very eaíie to %¿th*¿m*$ 
malte Tables which flial-1 íhew in whaí Point of the ^f*^ 
Ecliptick the Sun is every Day: There are alfo Tables 

which contal n the Declinador! of every Point of the 
Ecliptick, fo that we canknow exaétly the Declinatioa 
of the Sun every Day at Noon. 



BC when they fall per pendí calar* 
ly, are aíl of ihem 
Tab, XVIL jiceived by the 5a- 
Fig, 4, perficies SGí buc 

T/hcn the i ame Rays 



M O fa1 1 obl íqu e , they take up a larger 
Superficies P H 3 nruí cherefore cauíe 
lefs Heat Secute they are Uiin* 
ner. 



Henee 



"i* 
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42, HiJtf u 
jind the. La- 
iñude of nr*y 
Píate athere 
s?£ are. 



42. Henee we imy eafíly find the Latitude of the Place 
where we are any Day of the Year, provided ttie Air be 
clear. For we need only cake the Merídian Altitude of 
the Sun with an Inftrument, that ís ? its greateft Altitude 
that Day ; then if the Sun be In that Part of the World 
whofe Pole is inviíJbie, add its Déclination to the Me- 
ridian Altitud e, or if it be in that Parí: of the World 
whofe Pole is vifible, fabduQ chis Declination from 
the Meridian Altitud e, and the Sum or Difference w i 11 be 
the Altitude of the Equacor, the Complement of which 
to 90 Degrees is the Ele vatio 11 of the Pole, which is 
equal to the Latímde íbughL 
43. ofthe 43, * Henee we may alfo find what the Latttude of any 

f2*ll%nf Piace . 1Tmíl be > that the ]on g^ Day of Summer may be 
theNnmbzr of a given Length ; Whence we may determine the B¡g~ 
trftbtm, ne f s of every C límate : For by the Word G límate, we 
meatlj a Traté of the Earth comprehended betwsxt tw& 
C ir cíes paral leí to the Equatot, at fuch a Dijiance from 
each othef, that th eréis half an Honras Di ff éreme between 
the fongeft Day óf Summer m the o&e 7 and the hngejh Day 
of Summer in the other* 
44+TfÍdtthtré 44- The further we go from the Equinoccial t 1 the 
tátvcstp more the longeft Day íncreafes, tíll we cometo the Po- 
lar Gírele, where the loogeft Day is twenty-four Hours ; 

that 



íritmcert the 
Eqnator and 
tatb Polar 



1 Htate «te méj aljb find, &c.) 
The greateíc Declinaron of che Sun 
bexng given. For when che Sun ri- 
fes in che Trbpkk, we may imagine 
a t%ght~att%kd fphxñcat Triangts 
crampofed of rhcCom pkroent of che 
fbrementioned D2£ ti nía cien as che 
Bufe, and the íbügbc Ahicude of 
the Pole, and che Arch of the Hort- 
ztott conrained becween che Sun and 
the Poinc where the Meridian cues 
the HorizM ín che Northecn faces 

che Sides. Now inihis Triante 
theBafe is given, and the acure Án- 
gle ac che Pole is alfo given 3 by 
mesns of the adjüining o de □ fe An- 
£le, -viz* haífthe gíven Length of 
che Day* converced i neo Dcgrecs, 
i n the Equtno&ial Line i From whence 
may be füünd che Akicude of the 
Pole fought. So 1 i ke w i fe the L eng ch 
of the longefl Day may be foundj 
if che Altitud eof ihe Pole be given. 
£ut if we would know che Letigth 
of che continual Days in chnfe Pla- 
ces which are within the Pular Cir- 
rjesj v¡*. in the Motithíy Climatu 
Ari, ^jr. of £hU Cha}*) we nwfl 



cake the Alcitude oF the Pole ouc of 
ninety Degreea» and the Uemainder 
will be the Declinación of the Be- 
ginning of thar Arch in che I^clip- 
tick whicb ís always eleva ced a bu ve 
Ehe H\)rix.cn; cwice che Díftance of 
whichi bíginning from che Begin- 
ning of C*var> wíll make rhewhole 
Arch that is always viíiblei How 
long che Su ais moving chrnugh thií 
Arch, muftbehadby computin^ bis 
true Motion from the jfftronomi'cal 
Tflkki, By íhe fame Merhod onthe 
contraryi from the given Length of 
che con ci nuil Day, may be found the 
Ahicude of the Pole ín any of en efe 
Mmthty CUmateí* 

Z Tht mate íhe httgefl Day imre&- 
fis, 6cc.) Noc only che longer a buc 
che more unequally Eonger alfo> as is 
evidenc from che folio w i ng ArtU/t. 
Inocder thereforeto explain chis g re se 
Inequaitcy of the Climare$i Jec ns 
fuppofe a greac many obfiqttc fíori- 
zútti id be made by receding with 
en equabíe Moción rrom [hsc which 
ts cahed the ri^bt Narizón; it is e- 
videníí chac all thtfe Han^ris bj 
* their 



Cfiap. 8* c/Natural PhilosophyJ zj 

that isj twelve Hours, or twenty-four half Hours longer 
trian under the Equator : Whence itfollows, that there 
timft be twenty-four Cliiíiates, betwixt the Equinoccial 
aaá the Polar Clrcle; and becaufe the longeil Day at 
París is fixteen Hours, that ís, eight haíf Hours Ion- 
ger than under the Equinoclial Line ; therefore París h 
fituate in the End of the eighth, or the begmning of the 
ninrh Clímate. 

45% When we go beyond the Polar Orele towards t* 
the ?o% we (hall find a very great Increafeof thelon-^^;;^ 
geíl Day of Summer ; wherefore in thofe Places, we y * K d tht 
mean by the Word Gímate, a Tra£t of Land, comr far tffd¿ 
prehended between two Gíreles parallel to the Equator, 
at fuch a Di [lance from each other, that there ís a 
Month's Difference between the longeft Day of Sum- 
mer in the one, and the longefl Day of Summer in the 
other, Now becaufe at the Pole ir felf, ít is continual 
Day for ñx Months, therefore there are fix Climates 
betwixt the Polar Gírele and the Pole» 

46. As many Glimates as there are betwíxt the Eqtri- 46- t&* 
nodial Line «id one of the Poles, fo many ought we tflTJt 
to imagine betwhct the fame Line and the other Pole ; é*ny a¡~ 
whence it folio ws, that there are fixty Climates in alL muf m tht 
This does not indeed agree with the Wntings of the An- mdtrns - 
tients, who did not reckon near fo many, but the Dif- 
ference arífes from henee; that they confined the Word 
¿límate to the habitable Parts of the Earth ; and be- 
caufe the Zories towards the Antaréiick Pole were 
unknown to them and eñeemed inhabitable, as well as 
the torrid Zone, and the Northern frigid Zone, there- 
fore they reckoned but a very few Climates, 



Cheir Incerfeftions wírh the Semi- 
circleof che Trcpuk rhac is áévatirig» 
form Ch&tds ciiftanr: from each 
orher by fuch unequal Arches> Chac 
chafe of thfm which are formed by 
ihe moíítkblidue Horixeru* are a greac 
deal ftirther diftant from each ocher* 
ihan chofe of chem whid| are form- 
ed by che leaft oblique Harinera ; 
much afcer che fame manner, ai rhe 
Arches cunta metí between che Ex- 
Ere mes of two Chords^t íbme Diftjnce 
from the Diametcr of anyCkdei are 
greacerchan chofe becween cwo 
at the fame Difhnce from each ocher, 
which are nearer che Diamecen By 
the fame Si mi] i ende, may that oiher 
Inequal i ty of che Mvntkfy Climater 
fes expíained? if we imagine diurna! 



Gíreles tn form Ctords in che Ta me 
manner, by cheir Imerfc&ions wirh 
the EcIipEÍck, For ic wiU appear, 
chut ewo fuch Cbsrdi chac are near 
the TVñpuk, concain bigger Arches of 
rhe Eeliptick becween rhcií Eie- 
tremesj than two ac che fame Dif» 
ranee from each ocher which are 
frearer the Kquacori and che d ni mal 
Ci relés which are near che TrofvK 
may be concelved co be much chic le- 
er and clofer than chofe near che 
Equacon and therefore there is no 
need of receding fo much from 3 
ijghi Sphert, in order to make rhir- 
iy of the thickeft of chem rife cri- 
tirely above cheíí/ríswi as co make 
fo many of chofe which are not íó 
thickj rife, 

E 4 47- That 
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etf.Thai (he That we may not omifc any Thing relating to the 
Snn's Ap,o^ g ün - we mu 0 ta ^ e nor ¡ ce) t h a t Apog&um has altered 

^teZlnálh Its Place iii the Heavens ; for at the Time of oiir Sa- 
Excmtrküy viour, ií was in the Eighteenth Degree of Gemini 7 and 
dmiwfixd, llow [t | s j n about the Eighth Decree of Gd&cer. It is 
obíerved alfo, that the Diñar] ce between the Center of 
the Earthj and theCenterof theSim'sexcentrick Orbit, 
which is called bis Excentr'tc'tty, is notfogreatas it was 
formerly; fo that the Sjun is not fo far di Sane from ns 
m Summcr as it was, but a little further diílant in 
Winter. 

4S + Tk¿t 4& The Progrcfs of the Apog&um, and the Diminu- 
id Ahtta- tíon of the Excentriciiy, are not according to any Rules, 
iwnter™^ ana of the 'EfypQtbefes hitherto made, there have been 
me&tar. none t h at w onld entirely agree with the Obfervations 
made by Aítronomers at dirferent Times. 



CHA P, VIII. 

Obfervations and Conjetures úhmt the fixed Síútsí 

i. ^íící íj T) ECAUSE it mil take up a great many Ages to 
istbatjyiro- J3 oblerve the Ph&nomena of the nxed Stats ; andbe- 
n T'w^t/J can fe late obfervers have t alten no tice of many Par ti cu- 
XwííSo- 3ars r which efeaped thofe who went before; therefore 
tMnvfthifix-r there have been very dííferent Conjetures made from 
f*'^? time to time about their Motíons. 

± HipDar- 2 ' Hipparchtis livedthe greateft Part of bis Life ? wíth- 
Chus hn**** out obferving any Thing more of the fixed Stars, but 
thcjíxtii that they moved from Eaft toWeít in Circles which. ap- 
vTfrw V ~ d V caxc ^ exaétly parallel to the Equatori- which made him 
fyafi (¿wtfi. conclude, that they were all placed in the fame folíd H ca- 
ven (which is called the Firmament) which he fuppofed to 
be'beyond all the Planees; and beíaufe he díd not 
fee any NeceíTity that thís Heaven üíbuid derive its 
Motion, which is a limpie one, from any other Hea- 
ven above it ; he therefore affirmed this to be the lafi 
of the Heavens, and that it tnrned all the others 

i 'Bejond <tH the Planets, &c) J Sean. See th¿ Note; m Chap. xxvi 
CtiKcfttittg the Di flanee of the fixed 1 An, 3. tf thh Part, 



tomid 
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round alongwithít, and therefore is the Primum Mobile* 

3, It being then the Opinión of Hípparchm, that the 3 

fixed Stars never altered their Places in the Heavens, he S^lV** 
thóught they would be of ufe to determine rhe Com> and Lúti- 
fts of the Plaucts; in the fame manñer as Rocks in the *«&*f*fo 
Sea aremadeufe ofto obfervethe Courfe of Ships which fxed ***** 
Icnve no TraS behínd them : He therefore ímployed all 
hís Pains, to meafure the Diftance of every fised Star 
from the Ecliptick, which is ealled the Stars Latitudci 
and to find oat how many Degrees and Minutes of 
the Ecliptíckj reckoníng from Weíl to Eafl, there were 
betwecn the firíl Point of the Sign Artes, to the Point 
dfreñJy againfi every fixedStar; which Is ealled m Lon- 
gitud^ ? But he being prevented by Death, it was leftta 
Poíterity to finiíh whas he defigned. 

4. P$olem% wfao líved about two hundred Years af- 4* Th¿ app¿~ 
ter Hipparchus y propofed to eftabliíh the Motion of the r£tlt Mü j iojt 
Planets ; and háving the Ciirioíity to obferve wljetherhis ^J^ftlf 
Predeceííbr had been exa&indeterminingtheLongitude fífyz to Eafl 
and Latítude of the fixed Stars ; he obferved, that f^ ed hj 
their Latitude was exaclly the fame as Hípparchus found co em? " 

it, but that their Longitude was increaíed two De- 
grees. 

j\ From henee he conclnded, that befídes the Motí- j, ThtTtrl*- 
011 of the fixed Stars from Eafl to Weíl in twenty-four dUai TffHi °f 
Hours, they had another Motion from Wefl to Eafl in T* MotlDJL * 
Circles parallelto the Ecliptick, ín which having advan- 
ced two Degrees in two hundred Years, their periodical 
Rcvolutíon woold be compleated in thirty-fíx thoufand 
Years, 

^ tí- And becanfe the Firmament can have but one Mo- ¿ mw» 
tion only belongintr to it, he aferibed this Motion ofThir- Frimu "i 
ty-ñx thonfand Years torhis; and madethediurnal Mo- "£ b l£5£ 
tíon from Eafl to Weíl , to depend upoa another Hea- dijima 
ven which is beyond it : And thus the Prirmfm Mobtle, fr 01 » iheF j§ 
as a Heaven in which there were no fixed Stars, and mammt - 
which íncluded the Firmament in it, began to be re- 
ceived. 

% The Aftrommers who have been fin.eé Hipparchus^ 7i tte 
have acknowJedged the Motion of the fixed Stars from 
Weíl toEaft ? which is hicreafed fo much, that the Lon- í¿ w ^* 
gitude of every fixed Star is become about 28 Degrees 
more than it was in our Saviour's Time; but becaufe ¿ater. 
this Pxogrefs hath been nnequal in different Centones, 
there have been different períodical Times affigned. Some 
have affirmed, that ittakesnp forty-foine thoufattd Years 

to 
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to compleat an entire Revolution of them, others but 
twénty-five thoufand, and others ftill different: But 
later Jftrommers^ who had the Advantáge ofthe Obfer- 
varióos of others, have deciared the Motíons of the fix- 
ed Stars to be irregular, and Ehat it ís imponible preeife- 
\j to determine the Time of their Revolution. 
aSfaWní 8 ' Becaufe this Opinión did not agree with the Fol~ 
HsavUtaniñ lowers of Ariftoth y who affirm, that the Heavens can- 
Trfrf*" not ^ e íbbje£t to any Alteratíon; therefore ic feemed 
¿lJ more probable to fome, that the Firmament it felf mo- 

ved exaítly regularly, and that every Irregularlty was to 
be afcribed to lome externa! Cauíe : Wherefore they ima- 
gíned a certain Heaven to be betwixt the Firmament 
aiid the Prtmum Mvbtk, which by its ownproper Moti- 
on, Iibrated fometirnes from Eaft £o Weft, and íbrne- 
times from Weft to Eaft, and by íhat means accele- 
jated and retarded the apparent Motion of the flxed 
Stars by Turns. This was called thtGhryftaiíme Hea- 
ven. 

tihlJüLf 9: ^ 15 to ^ e obferved fnrther, that the Eclíptick, 
tht ^Dtithl - which is now twenty-three Degrees and a half diftant 
ttún vfthe £- from the Equator, was diftant from it twenty-three 
?hc1ftb¡$- De grees and fifty-two Minutes in Ptokmfs Time : 
ín g e fccwd In order to acconnt for this Alreration, they ímagíned 
Chtyfiamnc another Chryfiallíne Heaven ílilí, which they made 
mavtn. tQ ]|5 rate f xotñ ]STorth to South, and from South to 
jo. that North. 

io. Whatever the Progrefs of the Firmament be, 
*'¿r¿* Íy * C w ^ et ^ er re g ular ot irregular, fince there is no fenfible 
'snrnJtü- Dífference duríng a Man's Life, itis fufficient for any 
twofthfr- Aftronomer to obferve once in hisLife, the Longítnde 
eá Staru an ¿ Lntimde of the flxed Stars, in order thereby ro de- 
termine the Motion of the Piareis. 



CHAP. 
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CHAP. IX, 

Obftrvatkns aboM the MOON- 

IF wc make the like Obfervations about the Moon that i- AJÍ 
we have done about the Sun, we fliall ñndthat their ¿¡j£^ m 
Phssnomena are pretty much the fame. For fírír. we Mwn* 
obfcrve, that it moves round che Earth every Day from 
Eaíl to Weft in a Circle which feems paraJlel to the 
Equator, 

2. But by daily Obfervatíon we fínü, that it is not a. fhefeand 
a n exacT: Circle which id deferí bes, becaufe it alters its Qh í &t ^ ttis ^ 
Places of Rifing and Setring every Day ; and that fo 
fenfibly, that this Alteraüon is as mnch in one íingle 

Day> as that of the San is ín thirteen or fourteeif 
JDays. 

3. There are Limits m the Horlzox and Mendían, 3 . The thki 
beyond which the Moon never paíTes, and they are very obftrvatíon* 
near the fame with thofe of the Sun. 

4. The Moon moves ílower from Eaft to Weft 4. n¿f*urt¡> 
than the áxed Stais, as may eafily be obferved in one obf^thn. 
Night. 

5-. The following Conjeture is built npon thefeOb- f:J*ú/tík 
fervations, v¿z. that whilft the Moon is carríed frorn Eaft Sjy&L 
to Weft by the Primum Mobile^ it has alíb a proper em to dtter- 
Motion of its own from Weft toEaft m a Circle which 
cuts the Equator, and declines very near as nmch from M^r^ 
ít towards the Poles, as the Bciiptlck does; but whe- 
ther this Circle of the Moon be the fame as the Eclíp- 
tick or difterent from it, cannot be determined by the 
Eye. 

ó, We niuft therefor* have recourfe to the Method 
propofed by HipparcJms % vrz« to meafure every Day the proper 
Díftance betwixt the Moon and two fixedStars, 1 whofe M ** íC1 ** 
Longítude and Laticude are known ? in order to fmd the 
Londitude and Latítude of the Moon every Day : Here- 
by we fliall fee that the Moon ad van ees every Day a- 
bout thirteen Dcgreet and a balf from Weft to Eaft, íh 
a Circle which cats the Ecliptick, and deviates from ir 
abont ñve Degrecs oneach Üíde, fothatitgocs through 

th< 
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the whole Gírele m twenty-feven Days; and a half 5 or 
thereabouts. 

7, ©/(A* Pí- 7, Thfs Time fs what we cali the Moon T s Periódica! 
^ÍodL a f d Momh^ and ought not to be confomided wíth another 
M¡mhu S or t of Mo nth which i s cal 1 c d Synodscal^ and whích co 11- 
íifts of twenty-nine Days and a half, which the Moon 
takes up from the Time that it is in the famc Degrce 
of the Zodiack with the Sun, to the Time that ít meets 
with it agaín ín another Degree thereof. 
s. m¿t the g. When the Sun and Moon meet together ín the fame 
thl^ZÍ Negree of the Zodiack, it is called a Conjun¿ílon of the 
Mow> or Stm attd Moon, or, the New Moon, 
what tht Mu» o . When t he S un an d M 00 11 are n ! nety D egrees diñan t 
? *T¡p¿ritbe ft +om eacn ot ^ er J lt ¡ s called the ^adrature^ or ^uarier 
gnadratme of the Moon¡ which happens twicc every IVIonth. 
%^ TS n ¡f IO " ^" nen tne ^ 1111 aa ^ Moon are a hundred and Eíghty 
lo.QftTeop' Degree s di flan t from each ather, it is called the Qppo- 

poJttionarFtíU fitíQK, Ot Full Mo$n* 

M i™Ofth¿ At the Time of the Conjunclion the Moon can- 

Mcon'sJp- not be íeenatall ; but one or twoDaysafter, k appears 
paraje fitat horned, and the Homs are always turnea 1 towards that Part 
tktConjtmm- 0 f t fo e Heavens which is oppofite to the Sun, 
3 2. How it 12,. The fe Horns i 11 crea fe as the Moon gets furtber 
*ppears*tthe from the Sun, and it appears full and ihtiréh romd¿ 
e&pum* when it h ¡ a íts Oppofition. 

1 3. 2&*t the 13. The Diamcter of the Moon does not appear to be 
7n¡t£ S d?cÍ a 1 a ^ wa V s tne & me > f° r we obferve ít to be leaft at the 
xTappfl"*i- Times of the Quadratures, and to be biggeñ at the 
spaptktfamt. Time of its Oppoíition^ and about the Time of its 
Conjunction. 

í 4 . That iu iq m TheMotíonof the Moon fromWeft to Eaft, ís 
?hnfrtn Ma ~ ftnfibly quicker at the Time of its Oppofition and Con- 
mji ío Eaji jan&ion, than at the Time of its Quadratures. 
is uncial. j f , The Circle in which the Moon feems to move 
Vü'u^kff '¡he ^ l0m Weft to Eaft is not always the fame ; it deferibes 
Mean ¡t nn a new one every Month, and croffes the Ecliptick in 
í wjjí th e different Points fiicceffively from Eaft to Weft. 
i™of th S That ínterfeclion of the Ecliptick and the Moon's. 

Brtg&vfs Circlej where the'Moon paíTes from the Southern Part of 
nT/arf* 4 ^ e Worl ¿ to thc Northern Part (wíth refpefit to the 
Tái™ S Ecliptick) is called the Drago^^-Head^ or the afcendtng 

Node^ and the other Interfeclion is called tke. Dragón*^ 

¿aily or the defeending No de. 

1 tvíWjí tht famc 6Cc.) See the Nvtcs on Chapuz. Art,<¡, cfthij Part, 
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17. If we obferve the Dragón VHead ín any Poíntin 17» That tu 
the Eclíptíckj it wíll be about nineteen Yearsbefore ii ¿J^* 
be in that Point agaín. jv^*, 

18. To thefe Ph&nümena we rmy add, that we fte- 18. *¿e 
quentíy obferve the Moon to pafs betwixt tis andfome f^l^.í 
of the Státs, but neyer any Star to pafs between the m^p0o^ t 
Moon and us. *f Mq<*u 

19. Thefe are all thePh&nomena whích Aílronomers "9- 
have laboured to find out the Reafons of: but natural Zui^tte' 
Philoíbphers have long íínce obferved further, that a Mwnftmt- 
líttle afcer the Moon^ ConjunSion, not only the Horns tim * r *$*£t« 
of it are to be feen, but all the reñof its Sur face which 

is towards us appears of an Aíli-Coíour. 



CHA P. X, 

ConjeEtwes wbereby to explam tfa Pktinomena of th$ 
MOON. 



IN orderto fol ve thefe Ph&mmena, Ptokmy íuppofed *■ 
the Moon's Heaven to be neareit the Earth- Smf* ef 

2, Secondly, That rhis Heaven, whilíí it ís carried ficvnd 
every Day from Eaft to Weft by the Primum Mobih^ H Jh*W^ 
¡s 7 by its own proper MotionTadvanced thirteen Degrees 

and a half about the Poles of the Zodfack, 

3, Thirdly, That the Moon ís not placed erafíly ¡n 5. ofthe 
its own Heaven, but in the Clrcumference of a large ¿fí- 
rouní Body (called m'Epicyck) ipcluded ín its Heaven ^ tf " 

like a Diamond in a Ring. 

4, Fmrthly^ That the lower Part of this Epícyclein ¿-OfthsM*? 
which the Moon Is flx'd, turas from Weft to Eaft, 5 
and the upperPart from Eaft to Weft, in ílich a manner, 

that the fmall Gírele which the Moon by thís rneans 
deferibes, ís always ín the Plaín of the great Gírele, in 
which ítis carried about the Earth ín twenty-feveu Days 
and a half* 

f. F¡fthly y This Epicyde turns about its own Center s* 
in fuch & manner, that when the Moon is in Conjunción ^1*5^ 
wíthj or Oppofitíon to the Sun, 1 it is ín the lower Part EpUyJc^C 

*?> 

l¿ hjn tht hmey Part tfits E- [ xxU, ArL S* *f 
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oíihzEpicydeox inits Perig#um ; and when the Moon 
is in its Quadratures ít is ¡n theupperPartofthe^í^/í 
or m its Apogiüwm ; that is, the Degrees which the Moon 
moves In its Epicycle are douhle the Number of thofe the 
Epicycle moves in de par ring from the Sun. 
$. That th& 6, Laftly^ Ptolemy was of the íame Opínfoo wiíri 
M¡m tí- Thahi the Mílefian^ that the Moon is a dark fpherícal 
'??Z lt l Body, and receives all that Lieht by which we fee ít 

the San. ÍVOm the huñ* 

7. Upmthefc 7. Thefe Hypotbefes being allowed, the foregGÍngP¿<í- 
$MPf>ofttiam, nomena of the Moon, which are very near the fame as 
thofe ? f ttie Soti^may eaííiy be folved. 

8. Further, it is manifeft, that they explaín why the 
s wswS ^ 00ri a PP ears t0 defcribe a Circle from Weft to Eaft 
Mwn%pJrs the ¿odiack - 7 becaufe ít is fuppofed really to deferid 
to maye f™m fuch a Círcle^ 

W 'wh< fht* 9' ^ oreover * becanfe at the Times of Conjunción and 
%uiJh * Oppoiitíon, the Moon is fuppofed to be in the lower 
qutibtr at the Part of Its Epicyck, and that when ít is ín that Part, it 
'cZ'LahT 1S carr ^ e< ^ & om Weft to Eaft; this Motion conípiríng 
JnToppifiti- wíth the Motion of its Heaven, which earries the whole 
*n> Epicycle the fame Way ; ¡tnecelTarily follows, that the 

Moon muft then appear to move with great Swiftneft 
towards che Eaft, and becaufe itís then nearer the Earth 
alfo, 1 ít muft appear very large. 
to Wk h I0 * ^ n tne c °ntrary; becaufe afc the Times of the 
íí jiflwer le Quadratures, the Moon is fuppofed to be in the upper 
turones 0/ Part of its Epicycle^ and that when it is ín that Part, ir 
nwf****' ís carrieíi from Eaft to Weft ; the Space in which ¡t ís 
thus moved by its Epcyck % nuift be deduded from that 
Space ín which it is earried by íts Heaven from Weft ta 
Eaft, fo that ít advances but the Difieren ce only of jhem ; 
and therefore its apparent Progrefs from Weft to EaftV 
ought to feem lefs than at any otherTíme ofitsRevo- 
lution ; and becaufe its Diftance from the Earth is then 
increafed, by the Length ofthe Diam éter of its Epícych 
it muft appear lefs. 
tt- Why the 11 * Becaufe the Moon has no Light ar allof ¡tsown, 
Moon cannot but borrows that by which we fee it> from the Sun; 
^ft^f^ * s ev ^ ent i tnat lt ought not to be leen at all at the 
itt'cwjñtií Time of its Conjunción, becaufe then the upper Part, 
*/. which ís ¿nlightned, is tunied from us, and the lowcr 

Part, which ís not enlighmed, is tumed towards us. 

1 It mup apptar verj lat¿r) See tht Notts m Chflf. XXÜ- kAtL 5** *f this 

11. Aí 
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12. As the Moon gets further from the Sun, either ^-W'M 
towardstheEaftortQw~ards the Wcft, it ought to appear S>7¿" /rt * 
i&medy becaufe a Part only of the ínlightned Half is 
turned towardsthcEarth; and its /fcr»/ ought to appear 

: turned towards that Part of the Heavens which is'op- 
||poute to the Sun, becaufe the Light is bounded on that 
pide. 

13. Atibe Time of the Oppoíítion, the wholclower 13- Wi® a 
¡fpart of the Moon is turned toward the Sun, and to* *f¿/^"¿ 
¡|wards us, and therefore it muít appear fuíh ^7^0^ 

14. Beca Lile the Moon's Heaven ís fuppofed tobe the 
IpearefttotheEarth, ítfollows, that the Moon may fome- ¡^sT^sara 
líímes pafs betwíxt us andfomeóf theStars; butnoStar la fmctimts 
pean pafs betwíxt that and as; which is agreeable to h th£ Inti7 ~ 

Expcríence. 3£¡T rft * < 
15*. As to that faínt Light which we perceíve in the i*, mmm 
pMoon's Body when ít is neár the Conjunción ; Galil&us thatfmnt 
lis the 6rít, that I káow ú% that thought it to be cau- f^ T ^L 

íed by the Rays of the Sun, refle&ed thkher by the rmeftke 
lEar-th, which is proved by the folio wfng Arguments. Mom tfiT7 * Ji£ 
jFirft, TheEarth isanopakeBody, and therefore ítmuft íromths 
ineceflarily refle& fome Part of the Light which falls up- 
lon it. Secondiy, becaufe this faínt Light cannot be íeea 
Bbut when the Moon Is very nearly right agaíníl the Mid- 
gdle of that half of the Earth which is enlightned by the 
■Sun. Laítly, Becaufe this Light of the Moon is fenílbly 
igreater, when, Riíing in the Eaft, the Rays which refle£t 
||a great deal of Light from the Continent of AJla fall 
pthicker upon it, than when Settíng in the Weíl 3 the Rays 

only which are reflefted from íheOcean, which abforbs 
í moíl of thera : fall upon it 



C H A P- XI. 
Of ECLIPSES. 

WHEN the Moon paífes between the Stm and i*m*t m 
the Earth, and hinders us from; feeing it; this ís Edí tí? 
;.called an Eclipfe of the Sun, which ís fo much the ^ n 
Jgreater, the more the Siufs Body is covered ; and it may 
I be total, if it be mtirely darkned by the Moon's Inter- 
politlón. 



* It 
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%.whythtt$ 2, It is but very feldom, that there happens a total 
^^¿^ ír EcIipfe of the Sun v becaufe che apparenr Diameter of 



total 

nf the Sun 



bígger than the apparetit 
is commonly íbmewhat 



the Mdob is -very feldom 
Díameter of the Sun, but 

3 . Tffdtdffi- Becaufe the Earth is ofa coníiderable Bígnefs, corn- 
il P^ed with the fmall Dííknce that the Moon is from it, 
dm'ífethe k may happen, that the Moonmay pafs betwkt the Sao 
and fome particular Countríes, and notpafs betwixt the 
Sun and fomeother Countries at all ; whence ít foHows, 
that with refpe£t to lome People the Sun may be ve- 
ry much cclipfed, atid not at all cclípíed with reípeít to 
others. 

4. It ís evident, that there can be no Eclipfe of the 
*Tfc*Qf*te' ^ m1 ' ^ w ^ en tae Moon is New, or i 11 Conjunción 
M* ^vt.^ with the Sun, and not then, unlefs the Moon in its 
Motion from Weít to Eaít be exaÉHy in the Ecliptick ; 
but becaufe the Gírele which ít deferibes, is %t fome 
Dlíhnce from the Ecliptick there are a great many 
Conjunftions wíthout any Eclipféat all, norindeedean 
there be un y but when the Moon is near the DragonV 
Head or Tail. 

y. The Motion of the Moon from Weft to Eaftbe- 
iiig very quick, it gets from under the Sun in a very 
fljort Time when ít is eclipfed, fo that it is eclipíedbut 
a little whilc ; and when the Eclipfe is total, the Darknefs 
wjwwb** ean continué but a fewMinutes, becaufe we íhall ¡m? 
tm£ ' mediately have íbme Light from that Part of the Sun 
which begins to be uncoveied. 
_ ó. It may happen, that when the Moon is in Oppofi- 
tton to the Sun, it may be in the Dragonas Head, or 
Tail, or very near oneof them; and if it is íb, itought 
not to be feen at all, 1 becaufe the Earth íhades ir, and 
híhders the Sun's Light from fallí ng" upon it, which 
is that which makes it vifíble. This Deficieney of Light, 
or thís Shade in which the Moon ís, is called an E- 
cltpfe of the Moon, which is partía! and not total^ if the 
Moon be fo far diftant from the Nodes, that it is not 
iinirely jmmerfed in theEarth'sShadow* 



tclipfeíi at 
thñ fame 

Tlttt€ f 



q. r Thattfore 



Su», át Nevo 
Moon ontyi 
and that ispí 



f. That the 
Darhiefi 
tastftd by a 
total Erfipfc 
ef the Saa, 



What an 
Ecfipfeofthg 
Mwt is. 



1 Utiúttfs the EdTth jhadts it, Bcc.) 
Tatqttst in hit dflrotiomy, *Boi¡k 4* 
Chop* ii. A r «w&. 17. has ctemonflra- 
red, ihat the Shadov/ üf ihe Earíh 
jjever reaches fb far. as íhe Moon> fo 
tbac che Mooíí is dar¿ied noc by 



íhac of the Earcb's Atmofphere on- 
ly> which was obferved, chouph noc 
fo exa£tJy demonítrateti by ¡{spltr 
snd Rkííía í w 
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7. When at the Time of the.Oppofition, rhe Moon 7< 

16 at a Díftance-from its Nodes ; becaufe íc has then a ^ululfthi 
gpod dealof Latitudes it does not éfiter at aSl ínto the m^hm every 
Earrh's Shadow, and henee his 7 that there isnot aiways °íf 
an Eclipfe every fu 31 Moon. 

8. When the Moon enters in, ^or comes out of the 8, That the 
Shadow of che Earth, that Part which is eclipfedalwavs ^ r f^ thc 
appears m the Form of a Gírele * and becaufe Obíerva- rXd** 
tíons have been made of a great Number of Eclípíes^ 

in which the Moon has entered ín, and come out of 
the Shadows in all Parts of it, and the Appearance hath 
been aiways the lame, it follows, that the Shadow of 
the Earth is round, 

9. And becaufe thefe Obfervations have been made ^ j% at ¿y 
when the Moon hath been oppoííte to dirTerent Parts irth it felf 
of the Earth ; this fs a Conflrmation of what was before *jjj**&&ú 
allerfed, vtz. that the Earth is round every Way. Ay * 

10. When the Moon püíTes through the Middle of I0 , r^ttht 
the Shadow, it continúes eclipfed fpr a confiderable &i*mtttr &f 
Time, vjz. Two or three Hours, which íhews that the ¡gíf^ ¿ s 
Diameter of the Moon is much lefs thau that of the fmeShJ&Jl 
Earth' s Shadow, Earth, 

11. Further, when there fs an Eclipfe of the Moon, tI . That th& 
the nearer the Moon is to the Earth, the longer the sh*d?»ofth* 
Eclipfe continúes ; whence we colle£t, that the Shadow „^ t f™*~ 
Is larger nearer the Earth than at a further Diñance, eme! * * 
fo that it díminiflies in proporción to its Díftance like 

a Cone, 

12. Becaufe the Moon is lefs than the Shadow of IL That the 
the Earth , and this Shadow decreafes like a Cone, it « iefi. 
follows, that the Moon is lefs than the Earth, ^¡TíjÍ*' 

13. And becaufe the Shadow of the Earth could not i 3< that the 
decreafein this manner, if the Body which enlightens it Snnis bigger 
were not bigger than ¡tfelf; thereforewe conclude, that %^ t f e 
tbé Sun is bigger than the Earth. 

14- Becauiethat Part of the Moon which enters into I+ Thataü 
the Shadow really lofes its Light, all thofe Pcople to mfi p fo pi e 
whom the Moon is vifíble, when it begins tobe eclipf- 
ed, muir fee it at thefame Time ? and take notice of ¿dipfedataiu 
the Gap that it maíces uponthe round Face of the Moon ; fie it at 
fo that if all Nations had any particular Thing in víew,^ Wl ** 
and agreed to do it at the fame Moment bf Time; 
fuppole it were to find exaótly what it is a Cloek^ or 
any other Thing, the Beginning of an Eclipfe of the 
Moon would ferve for a Signah 
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if. Tí fid tf. If different People, who at the fameMoment of 
mt oT^tL Time had obferved feparately what a Chck it was at the 
c/^n Emk fe v eral Places where they were, after wards communi- 
is Eafi *f cated theír O bfer vations to each other, or gave them 
¿mvthtr* a j| toonePerfon; it iseafy to colleÉt, that aütñey who 
obferved it to be the fame Hmr at the fame Moment 
of Time, live on the Earth under the fame Meridian ; 
and becaofe k is fooner Noon-day the more Eaft any 
Place is, we ate therefore aftured, that if it is fooner 
Noon-day in one Place, than in another, that Place is 
Eaft of the other ; and becaufe the diurna! Motion of 
the Sun is fifteen Degrees in an Hour, we from henee 
conclode, that one Place is ib marxy fifteen Degrees 
Eaft of another, as it is Hours fooner than the other. 
lé. of th¿ 1 ó. The Number of Argre es that one Place of che Earth 
sTi'the* * s more Eaft than another, is called the Difference of han- 
*E&th> £ mude ; and as the Knowledge of this is of very great 
Tmportance, it is worth while to illuftrate it by an Ex- 
ampie* Suppofe, That at the Begínning of an Eclipíe 
of the Moon, it were by Obfervation, Eleven Hours and 
Thirty - four Minutes after Noon ; and that we had 
Notice from the Iflmd of Per (one of the Canary liles) 
that it was Ten Hours after Noon there at the fame 
Moment of Time ; the Difference of thefe two Obfer- 
vationSj is an Hour and Thirty- four Minutes, which 
íhews, that the Difference of Londitude, betwixt thefe 
Places, ís Twemy three Degrees, and thirty Minutes: 
Wherefore if we fuppofe the flrft Meridian to pafs thro 1 
the ífland of PVr, thls Difference ihews us the true 
L ongitude of Parts. 
17, T^t u ti tf, Becaufe Eclipfes of theMoon happen but feldom, 
4$<»it ta and the Air is not always clear when they do happen ; 
^uJttldu }t * s ^ ere f° re but feldom that the Longitude can be ob- 
ferved from them. 
1 8 ,TkeFwn - 1 8, Th e Lo ng i cude a nd Lat i tude of the fe veral P lace s 
d*tkn of upon the Earth being known, their Situation upon the 
Qccgrathj. Q] 0 ^ e \ s thereby determiued ; fo that the Rules upan 
which this Knowledge is built, aretheprincipal Founda- 
tions upon which the Who le of Geography depends* 
ig.ríuFoHH- I 9* Navigation, or the Art of Sailing, coníifling 
da'tim of chiefly in determiníng exaétly from Time to Time, the 
*¡f Art f Place where we are upon the Sea (which cannot be ac- 
¿rav&iUn. cura tely done but by the tongitude and Latitude) the 
Method of tindingont both thefe, is the principal Foun- 
dation of Navigation* 
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CHAP. XII 

Of the ir He Bignefs of the Earth f Jkfoon, and Sm y and 
$f thñr Difidnce from each other* 

TY7 HAT was jufl now faid, being throughly under- i. am^m 
VV ílood, it affords us an eafy Method of finding ^"¡¡["f^™ 
how inuch the Círcumference of the Earth, and how 7mfinnu¡f 
much its Diameter is, how far the Moon ís díftarít from thsÉ*rthíu 
¡t, the Bígnefs of the Moon compared with the Earth, 
the Díftan'ce betwixt the Earth and the San, and how 
much the Sun's Diameter ís. To determine trien the 
Circúmference of the Earth, we need only to take two 
Towns of the fameLongitude, that is ? whích are under 
the fame Meridian, and to obferve the Diíference of 
theír Latitude, that is, the Number of Degrees and Mi- 
ñutes-) counted upon the Earth's Meridian, contained 
between the two Towns, for this is the Dífference; 
after which, if we know how many Leagues there are 
betwixt oneTown and theother, it is eafy to fmd how 
many Leagues there are 1n a Degree, whence it ís eafy 
to compute how many Leagues there are in three huu- 
dred and íixty Degrees upon the Earth, 

2. ForExample, Suppofe París and Amiens were the 'i.AnExami 
two Towns fixed upon ; they have both the íame Lon- pis ' 
gitude, becaufe they are under the fameMeridian: Fur- 

ther, the Latitude of Parts is Fony-Eight Degrees and 
fifiy five Seconds, and the Latitude of Amiens is forty* 
nine Degrees and fifiy -five Seconds, and therefore the 
Arch of the Meridian contained betwixt Paris and Amiens 
ís one Degree. But it is reckoned to be twenty-eight 
Leagues from Pañs to Amien^ or more truly, twenty- 
íive Leagues, allowing the three Leagues for the wina- ' 
ing of theRoad, and then a Degree upon the Meridian 
of the Earth will be twemy-five Leagues, and confe- 
quently three hundred and iixty Degrees, which is the 
whole Gircumfereneé of the Earth, will be nine thou- 
fand Leagues, 

3. Now the Círcumference of any Circle ís to íts ?; °f th f 
Diameter, as twenty-two to feral ; the Círcumference nTIttameu 
of the Earth therefore being nine thoufand Leagues, 

its Diameter muíl be abouc twó rhouiand eíght hun- 
dred and fixty-rhree; whence it'fMtóws, that the Di- 

C 2, üance 
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fían ce ñora the Circumference to the Center of the Earth, 
is very nearly one thotrfand four hundred and thirty-one 
Leagues. 

4 . Hom í- ^. ln order to ñod out the Díftance betwixfc the Cen- 
fmJfctwíít £er ot the ^ arth m ^ the Moon, we muft íuppofe its 
th¡ U B*rik> Motion to be eftablifhed wirh fuch geometrical ExaQ- 
<mi tfe neü, that its Place m the Zodiack may be known for 



any Day ; and alfo Its Altítüde above the Rattonal Na- 
rizón, the Plañe of which we imagine to pafs throngh 
the Center of the Earth: After this, we muft obferve 
i ii the Place where we are, the Altítüde of the M0011 
above the fenjihU Horizon^ which we íuppofe to be pa- 
ralle! to the rat tonal Horizon ; then the Dífference be- 
twixt thefe two Altitudes, is equal to the Angle con- 
tained between two vífual Rays, or two ftreight í/ínes, 
going from the Center of the Earth, and the Place 
where we are, and meeting in the Center of the Moon ; 
now this Angle (which is, called theP^// ¿ 7,a-}beinggi?en í 
it is eafy by by Caicnlation, to fmd the Díftance be- 
twíxt the Center of the Earth and the Moon. 



s.AvExam~ $ w This will be better underftood by the follov/ing 
pk r>4b. Xih Figure, where the fmall Circle reprefents the Earth, 
Fjg/i. ' wnoíe Center isD; A is the Place of the Obfervator's 
Foot, C D E the raúonal Horizon, and the Line F G 
reprefents the common or fcnfibíe Horizon, on the Plañe 
whereof ftands the Obfervator, beíng paral leí to the ra- 
ttonal Horizon ; the great Circle is the Meridian, in which 
the Moon is in the Place B ; its Altítüde above the ra- 
ttonal Horizon is the Angle BDE, and its Altítüde 
above the SnrFace FG is the Angle BAG; the Díf- 
ference betwtet thcfe two Angles, is the Angle ABD, 
which is called the Paral Iax, 1 which being known, 
we can find the Line DB, which is the Diftance from 
the Center of the Earth to the Moon ; as alfo the Line 
ABj which is the Diftance of the Obfervator from the 
Moon : After this, by meafuríng the Angle under which 
the Moon appears, that is the Angle eontained betwixt 
the Rays which come from the extreme Parts of the 
Moon, which ís called its apparent Diameter % we can 
fmd alio its tme Diameter* 




t WhUh bttng twnqru, &c*) For 
the Anj;!c BAD ( which 
Tab.XlL excerds the Angle BAG 
Fig. i. by ninecy Degrees) and 
the Angle Bj v/ith one 



nf the Sídes AD beirg giren, the 
Sidrs AB and DB are fmirid by 
die common Rule* of Trigonome- 
try. 
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Ó, By exaét Calculado n upon thefe Obíervations, we ^ ™mh 
ñnd that íhe greatefln Bifiance of the Ccnter of the ZJ^ftl' 
Earth from íhe Moon is 1 íbmewhat more than íixty-fíx £íirí¿ and 
Semi-diameters of the Earth, and its leafí Diííancc aboat tht l - *f m jn 
ññy-oné; and that the Moon's trae Diametcr k pretty ¡J fl 
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and h&v& big 
. íhe une is 

near a fourth Part of thatof the Earth, wh en ce 
elude, that the Earth is about fqrty-five Times as big as ^¿£* ¿J 
the Moon 

7. The further any Star is díílant from the Earth, 
and the hígher it is above the Horizon^ the lefs ís its 
* P ardíase ; that of the Sun is not feníible, nnlefs when fom the Sm 
It is ín the Horizon, that is, in the Gírele which ter- iu and ™hat 
mínates our Sight: And when the Sun ís in the Hori- tlfj^?/^ 
zon, it is ver y dífficult to ímd its Parallax, Upon the * That ¿s, the 
mofl exaét Calculation, its greateft Diftance from the An &* 
Earth is found to be 5 about fifteen hundred and fifty ZÍ^v/Él 
Scrni-diameters of the Earth > and its leaft Diílance abóut 
fourteen hundred and forty-íix Semi-diameters, The 
Diameter of the Sun ís alio found to be about fifteen \ * lg " re ' 
Semi diameters of the Earth ; whence it fellowSj that 
the Sun ís about four hundred and thirty-fonr times as 
big as the Earth. 



t< Samewhát more than t &C.) 
Aüronomers are pretty well agreed 
abone che Moon's Di flanee from the 
Earth : íes mean Diftaoce, ís, ac- 
cording to Tycho* fifry-fix Semi- 
diameters and a half of the Earth, 
accordrng to Coptrnizns , Sixty and 
one Thirdj and according to moíl 
ochers. fifty ni ne, 

X. About Fifteen hundred and fiffy, 
&c.J As ic i .5 ver y difficuk and 
tro uble fomero find the S un * s Pa ra) ] a y. t 
ib its Di (Janee from che Earth ii ñor 
fo wd. agreed upon, The Sun's 



mean Di fiante Is by fome reckon'd 
74.9 Diameters of the Earth 3 by 
ochers ioooo or nooo> buc by rhs 
exa&eft Obfervations of the lateft 
Afbonomcrsj but jrooo i and irs eme 
Diameter xa the Eí i a meter of [he 
Eanh, as íoooo xo io8. W henee 
it fdlows, ihar the Sun is many 
Thouíand times bigger than the 
Earth. 

According to Thebeit AnVonomers, 
the true Bigncfí of íhe Planees and 
their XJ i flanee from che Sun are as 
followSj 
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Concern! ng the Diítancc of thefixed T Art. 5. oftbis Parí. 
rSiatSí See the Notes m Qha$. ¿xy # | 
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CHA P. XIII. 

Of the ThmúMzm of Mercury and Venus, 

i. Mtwta npHE Planet Mercury ís very fmall, and they oniy 
knw Mer> X who find ít out by the Rules of Aftronomy, can 
cufy * know it and díftinguifh it from the fixed Stars; ít is ib 

bríght, as to be eafily taken fox a fixed Star, 
i. Ha» tu 1> Next to the Sun and Moon, tlie Planet Venus ís 
know venus, the mofí remarkable, becanfe it appeats ib large; all 

Conntry-men almoít, know it by the Ñame of the Shep- 

berd's-Star. ■ 

of the 3. By comparing Mercury and Venus with the fixed 
Wü7i*rtí»f Stairs accordiüg to Ñifyarcbufs Method, íh order to 
uJcuT^Í'hd know what the Politlón of their Grbíts ís, with regard 
Venus. to the Eclíptick ; we find, that each of theíe Planeta 
moves from Weft to Eaft ¡11 Gíreles-, which cut the 
Eclíptick ín two oppoíite Points, and devíate from it 
to a determinare Diftance, that of Mercury^ fix 

Degrees and fixteen Minutes, and that of Venus ^ three 
Degrees and thirty Minutes- 
¿ of tfo 4- Mercury anáVenus^ takeup abont a Year mmov- 
ptriodicji ¡ng round their Orbits ; and though they fecm fome- 
Mercury and £Ímcs tü move fafter, they recompenfe ít by moving 
venus, ' flower at dther Times, Withoút obfervíng any Rule; 

yet howera, they pérforni their Revolutions in fuch a 
manner, as always to pafs through their Orhiís in a 
Year; ib that we máy affirm in general, that they make 
one Revolution every Year. 
J. o/ tu f* Mercury and Venus appear always very near the 
Díjiaticesof Sun: Mercury is never abovetwenty-eight Degrees y and 
v^us from F?? us never above forty-eight Degrees diflant either to 
ihe San. the Eaft or Weft- 

6. And fon Whcn Mercury and Venus are the moft Eaft that 
hng r-ííM they can be, T»f the Sun ; that is, wheti Mercury is 
'Mt'Ho twenty-cight Dcgreesy and Venus forty-eight Eaft of it; 
th&Dijijn- W¿ obferve, that they then move ílowly towards the 
f"- Weft, till.they are got as far Weft of the Sun as they 

were before Eaft of it : After this they feem to retuin 
báck again to the Eaft, and overtake the Sun, tíll they 
are got as much Eaft of it, as they were at firíl; this 
ís perforrhed by Mercury in fix Months, and by Venus 
in ninetcen Months. 



7 ? BílercHry 
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7. Mermry and Venus are fo metí mes híd by the In- 7- That Mer 
terpofition of the Moon ; and thefe Planeta are lome- y^*"^ , 
times feen to pafs betwixt the Son and ns, fiwtimT*' 

t timen tht 
Sun and m* 



C H A P- XIV. 

ConjeBurcs for explainlng the Phmümená of MeTctiry 
ana Venus, 

CpTO LE MT thought that Mercury and Venus had T . 0/ * a- 
^ each of them a Heaven belongtng to them, and 
thefe he placed between the Moon and the Sun ; and MmZlíld 
he imagined Mercurfs Heaven to be neareítthe Earth, venus, 
and Venus's to be further of, 

2. He imagined alío, that the Heavens of Mermry %i 0 f t $ t 
and fiéiius* beíides that Motion which is common to 

all the Heavens from Eafi toWeft, had a particular Mo- ^Sa*****' 
tion of their own, by which they were carried from 
/WefttoEaft with their Epicycles, in the Circumfcrence 
of which thefe Stars were placed, the upper Part where- 
of moved from Weíl to Eaft, and the lower Part from 
Eaft to Weíl. 

3. Further, he imagined, that the Epicycles of Mer- 3 . 0 f ^ 
cnry and Venus^ were carried about by their proper c<mrfi*ftktfi 
Heavens in one Year's Time, and had their Centers £ ^ c/ "- 
continually almoft under the famePointof theZodiack 

as the Sun. 

4. Laftly, he fuppofed the Epicycle oí Mercury to ^.Ttx'Bigntfi 
be about fifty-fix Degrees in its apparentDíameter, and % n \ h *Q$* m 
that it revolved about its Center in fix Months ; That m ¿ íers ^ tht 
the Epicycle of Venus was ninety-fis Degrees in Dia- fy[v&*°f 
meter, and that it revolved about its Center in nincteen y *™ ry arjd 
Months. 

$. It is not worth while to be particular in íhewmg r- wiyUext 
how all the forementioned Th&nwiena may be folved cü 7"'"?^ 
upon thefe Hypothefes, the 1 hing is too evident to ni- 
fifí upon : It is fuñicient to obferve only that the Cen- t*nu ™ty 
ters of their Epicycles bcing always very nearly under f f * mthe Su1 ?' 
the Sun, trils is the Reafon why Mercttry and Venas 
never go beyond a certain Diftance from it y and becaufe 
the Time in which thefe Epicycles revolve about their 
Center, is not commenfurable with the Time of the 

C 4 Sun's 
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Sun*s Revolution in the Ecliptick ; therefore the Dura- 
don of the apparentRevolutjons of Mercury and Fehus 
in the Zodiack is very unequal. 

6, The ohfcr- Later Afrroüomers have obfitved, that when Venus 
mzlZ ° f begins to move from the Sun to the Eaft, and is but at 
^finmsmtrt a lktle Diftance from ft, fhe appears very large; where- 
abmt Venus, as when íhe is at the fame Diftance, inmoving towards 

the Sun, íhe appears very fmall: On the contrary, when 
ihe begins to move from the Sun to the Weíl, íhe ap- 
pears very fmall, but when fhe approaches the Sun again, 
íhe appears very large. 

7. Of th¿ 7/ Thts ís that Ph&mmenm whích I mentioned be- 
*^eñuw^ ^ ore > anc * vvhfch was thought ínconiiftent with the Hy- 
°tkat%e¡uTM potheíisof Copcmicus, concerning the Motions of Venus 
rwtd -tfo and Mercury: But that Difnculcy is intírely removed 
Sun - fince the Invención of Telefcopes. Yüy Galifaus, \\ t \\q 

was the firíl that made them longenough to look at the 
Stars withj obferved himfelf, and cau&d others to ob- 
ferve, that Venus was quite round, when fhe appeared 
large, and that fhe was borned when íhe appeared fmall j 
whence rhere h no doubt, but that Oie moves round the 
Sun ? and borrows her Light from him* Henee alio 
we learn, that Venus is fometimes further diftant frora 
the Earth than the Sun ís, and then becaufe that Part 
pf her whích is illuminated, is türned dire£tly towards 
us, íhe appears quite round, and very large : And, 011 
the contrary, at other Times, Jhe is nearer us than the 
¡Sün, and then a Partonly of the iHurriiuated Half, can 
be fien by us, whích makes her appeared borned, and 
very fmall. 

iin*tiia r §, Thefe Phafes of Venus, have alfo been taken no- 
%Zf"heSsin t ' ce °^ ^ nce Ga.!¡Íms 9 s Time : But as to Mercury, our 
Jp. Telefcopes not beinglong enongh, any more than thofc 
pf GaüUus, we have not yet obferved what Figure he 
appears of| but fince very curious and eredible Perfons 
have afíbred us, that they have fien Mercury undergó 
the fameCbanges ofits Figure w Venus ^ we fhall make 
no DífTicuIty to fay, that He turns abouttheSun alfo. 
Fcokmv'í 9* íf Venus and Mercury moved in Heavens lower 
Hyplrttfl íhan the Sun, as Ptofomy affirmed ; they could never 
tfWMercu- áppear quite round, becaufe they could never be far 
7/f«fr7* m e ? ou S a diñam from the Sun : Whence it fullows, that 
hís Hypóthefis^ wíth refpeft to Mercury and Venus, is 
abfolutejy falfi. f 



CHAP- 



Chap.i 5 - ■ °f Natural Philosophy. 



C H A P* XV. 

Of the Phm&mem of Mars, Júpiter, and Saturn? 

MA R S 7 Júpiter, and Satura, may be difiinguiíhed *- m ™ 
from the other Planets, becaufe they appearbigger fu^lnd 
Wthm Mercnry, but lefs than the Sun, Moon, mAVmus : Sawrji. 

Júpiter appears bígger and bríghter than ÜííW and 
Rí#r# ; M&r$ is of a red di íh Colotir, and Batum of a 
KPale one, 

2, By comparing theíe three Planets with the fixed' 1 - °f th & 
■Stars, we obferve, that they move from Weít to Eaft 2™V 
Pin Gíreles whích cut the Ecliptick in Points direflly thefi thuc 

pppófité to each other, and whích niake different An- pt *m¿i*' 
Ies with ít ; Mar/s Cítele declines from the Ecllp» 
ekj one Degree and fífty Minutes ; and Saturn*^ two 
~ egrees and thirty one Minutes. 

3. ,M*r¿ performs a Revolutioii in bis Gírele, ín 3- Hw* 
¡a Year and three hundred and thírty-two Days ; Jups- c £^* ti 

er, in about eleven Years and three hundred and eighteen " m *' 
" ays ; and Satum, ín about twenty-níne Years, and a 
undred and eighty three Days, 

¿f* The apparent Motion of thefe Planees, is not at p ¿ H ™ thi ^ 
pal T regular; for fometimes they feem to move from ^ £ f¡J¡~~ 
Weft to Eaftj and then they are faíd to be Dire¿? y *w« D¡rt$> 
Kfometimes they appear for feveral Days together in the ¿ f ^£™ 
||fame Place of the Firmamento then they are íaid to be and^mnhnts, 
j^$tatíQ%ary ; and át other Times they feem to go back Retrograde, 
mo the Weft again, and then they are faíd to be Retro- 
^ rada ; after thís they become again Stamnary, afid then 
wDirefí. 

From the Time that Mars is in the Middle of j¿ V '** , 
hís Retrogradaron, to the next Time of his being ín R™ s<>ft $ e,r 
the lame State, is about two Years and forty - nine lUn. 
Days : JnpUer^ from the middle Time of his Retro- 
wradatioa, "to the middle of thenext, is about oneYear, 
mnd thirty-three Days; and Satum about one Year and 
¡fthirteen Days. 

6* Whatever Ineqnality therc be in thcfe Planets ín £ * r/m£ íh -y 
|the Times from one Retrogradation to the next, yet in this ^Zt^ZV, 
|they all agree - that every one of them is always retro- *km the ' 
grade, wh- ^ ■ ■ j ie S UI1 ñn ¿ ¡1 E** «V 

betnaixt thém 
and the Swt, 

y. The 
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7, The Arch in the Zodiack which Mars pafíes turo 1 
when he is retrograde^ is bigger than that which Jú- 
piter paffes through iwhen he is retrograde ; and the Arch 
which Júpiter palles through when he is retrograde^ ís 
bigger than that which Batum paíTés through when he 
is retrograde. 

8, The apparent Dignéis of thefe three Planets in» 
creafes, whea they become retrograde. Mars appears 
then fix times as big as when he is direé?; Júpiter 
about three times as big; and Satum almoít as t 
agaín. 

9, None of thefe three Planets were ever feen to 
*pafs betwixt the Sun and the Earth \ but they are 
often feen to pafs betwixt ihe Earth and the fixed 
Stars. 



C H A P, XVL 

ConjeBures whereby te- expía in the fhámmma of MarSj 
Júpiter, and Saturn. 



i. Of the 
Heavent 
bdmgmg 
to Mit$, 
Juplrír and 



a, Of their 
EphycUs. 



'3. Of the 

the Heavens 
befQrtgmg to 
Mars } Jupí* 
■rcr and 
82&2ÍJ1, 



CpTO LEMT aferibed to each of thefe Planets its pro- 
per Heaven, ¡mmediately beyond the Sun's Hca- 
ven, but a great deal nearer than the Firmament ; he 
fuppofed that of Mars to be neareít tis, that oí Jú- 
piter to be nest, and that of Saturn to be the far- 
theft. 

2. He affirmed, that every one of thefe Heavens had 
an Epicyclc belonging to it, in the Circumference of 
which the Planet was fixed; that the Epicycle of Man 
nppeared larger than that of Júpiter^ and the Epicycle 
oí Júpiter larger than that of Saíurn. 

3. Befídes the diurnal Motíon of thefe Heavens frora 
Eaft to Weft, they have a proper Motion of their üwn 
from-Weft to Eaíí; by which their Epicycles are car- 
riedalong through all Parts of theZodiack, thro 7 which 
we íaid thefe Planets did pafs, and their Revolutiom 
are completed in the Times (before-mentíoned when 
we werefpeaking of t\\t\tPhtvnomena) which thefe Planets 
take up in deferibing an entire Cjrcle under the fixed 
Stars, 



6 Whilíí 
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4. Whilfl thefe Epicycles are carried along ín this man- 4 - ofthe 
ner by thole Heavéns which contaiti them, they alfo ^Z^T 
turn about their own Centén, and carry every one íts 
Planet along wíth it, from Weft to Eaft ín íts upper 
Part, and from Eaíl to Weít ín íts lower Part ; and the 
Times of the entire Revolución? of thefe feveral Epi- 
cycles, arethofe before-mentloned, betweenthe middle 
of each Retrogradarte^ and the Middle of the folio wing 
one. 

y. It is ev id enr, that thefe Hyfotbefcs wíll not only ex- ¿ r That thtfi 
plain the apparent Motion which we obferve ín thefe AftfiW vm 
Planets, by which they feem to turn aboiit theEarth in ^¿faiml 
Twenty-four Hours ; but alfo their Motion from Weft swiom, and 
to Eafi beneath the flxed Stars ; under which each 
Planet ought to appear, Firír, To advance yery fenfi- 
bly towards the Eaft, or to be direfí, when íi is in the Saturn, 
upper Part of its Epicycle; becaufe its Motion is then 
compoundedofí/w with which it moves in its Epicycle, 
and of that wich which the Epicycle it felf moves ín its 
Heaven alfo. Secondly, Each Planet ought to appear r¿- 
trograde, when it is in the lower Part of its Epicycle; 
becaufe the Motion about the Center of it, carnes it 
further towards the Weft, than the Motion of the Hea- 
ven ín which the Epicycle is carried, does towards the 
Eaft. Laftly, Each Planet onght to appear Stat'wnary 
when it is in eitfaer Extreme of the lower Half of the 
Epicycle, becaufe then, in turning about ics Epicycle, it 
advances neither more ñor lefs towards the Weít, than 
it is carried towards the Eaft by the Motion of its 
Heaven. 

ó, The Retrogradaron of Mars onght to takc np a 6<Wh y Mm 
Jarger Arch of the Zodiack than thac of Júpiter 7 becaufe <*PV<* rs » 
Marsh Epicycle isJTuppoled tobékrger than Jupter's; h £¿™™ 
and for the like Reafon, Júpiter 7 % Retrogradaron ought datkn than 
to take up a larger Part of a Circle than Samm's, and 

7, When a Planet is retrograde, it ought to appear ihanSmvZ 
bigger than when it is direít, becaufe it is then neargr 7. Why thefe 
to us> being in the lower Part of its Epicycle, ^"¿rTr 

8. The apparent Bigriefs of Mars ought to increafe ^tln My 
more fenfíbly than thát of Júpiter or that of Saiurv % be- r¿iro- 
caufe Mars being nearer to us, his Approach towards the g ftf ^, ths 
Earth, (which is the whole Leiigth of the Diameter of appar^t'B'g^ 
his Epicycle,) is confíderably more in pro por ti 011 to vf* *f Wars 
his Diftance, than the Approach of either of the o.tfter : *Zn*%™lf 
For the fame Reafon, the apparent Bígnefs of Jtt- jupUer. 
plur ought more íenñbly to alter than that of Sámrn* 

9* The 
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9- w>y the p. The Heavens belonging to thefe three Planets be- 
*rleftwl¡d íng placed beyond the Heaven belongíng to the Sun; k 
fy ¡be inier- h imponible that they íhould ever pafs betwixt the Sun 
VÉtthr an< * xhe Earcb; but they may very often hide fome of 
Í¿bÍw s "*( the fixed Stsrs, becaufe they are íuppofed to be below 
TMvtT any the Firmamento 

TiZ*l th * JOr G « ltUus , b Y niaking ufe of Telefcopes, firft ob- 
iCoffhe ferved thofe four fmall Stars, which I meotioned beforej 
saceiüces of whtch always accompany Júpiter^ about whom they 
Júpiter, niove borh Wavs, fometimes to the Eaft, and fame- 

times to the Weft, at unequal Di flan ees. Thefe he 

named the Medicaan Stars, but they are now called the 

Satellitss or Guarés oí Júpiter. 
it.Qfthe 11 - GaliJ&us alfo obferved, that Saturx was found 
vjfiW to alter his Figare, He fometimes appearing round, and 
í'mxrT *f at other Times oval ; but we having m^e ufe of longer 

Teiefcopes than his, have obferved Satum to appear 
*Tab xn í^cceffively under thofe Figures which are* here repte- 
Fi.g. V ' fented. 

x^ü/a fmall I2, alfo obferve 1 a fmall Star, which feems to 
deferí be an oval Figure about Satum, the longer Dia^ 

«ttjatiaiiing me ter of which is on that Side where Batum appears 
longelr. 

j^.ofthe 13. As to the fmall Stars which accompany Júpiter^ 
Motil» tf Gaiilgus was of Opinión, that they turned abour^his 
jupírer'j Planet, and deferibed Circles which are all in the fame 
jíí tus, .pj ane . w hi c h Plañe continued, wouldpafs through the 
Ceilter of the Earth, Mr. Caffini, VmfeftbxztBüuíogne, 
found by very exaÉt Obfervatíons, that rhe firñ of thefe 
four Stars was diftantfrom Júpiter oneíther Side, ñve 
Semi-diameters of chis Planer, and his Feriodical Revo» 
lution one Day, eighteen Hours, aod Twenty-cight Mi- 
nutes: That the Second, which isalittle bigger, was di- 
fhnt on eíther Side, eight Semi-dia^neters, and his Perí- 
odical Revolntion, three Days, thirteeu Honrs, and 
eighteen Minutes : That the Third, which ís the biggeíí of 
them all t was difiant on either Side, tonteen Semi-dia- 



t A fmaü Star, &c.) Nay therc 
are Five, as was faid before> v/hich 
Cúffni and Httgttiitts have obferved 
tu revoíve abour SatttTni the Peri- 
ódica! Terms of whtch are thefe H 
The fuíl or innermofl, i Bay, ii 
Hourí, iS'i 31" i The fecooíU i 
Díiys, 17 Hours, 41', 27"; The 
Thírdj 4 Dyy£j 1 3 Hours, 47'* 16"? 
The Fourthj 1 j Piys } 17. fhjursj^ i'j 



11" The F'iftb, 79 Days 3 7 Hours, 
sf. The Diftanca from n;e 
Cencer of ^íwrH inDiamerers of the 
Ringp Of rhe Firft, is almoft 1 ; of 
the Second i¿ j of the third) 1^; 
Of the Fourth 4; Of the Fifchj 12* 
See Httge r <ius's Planetary Wvrlds in 
Eft¿I¡Jb) Ediíi Seft, ptig, lid* 
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meters, andhisPeriodícalRevoIution, fevenDays, three , 
1 Hours, and Fifty-feven Minutes. Laftly, That the 
Foiuth, which is the leaíl of al!, was díftant on each 
Side Twenty -three Semi-diameters, and his Periodícal 
I Revolution fixteen Days, dghteen Hours, and nine 
í' Minutes. 

14. We camiot conceive how.thefe four final 1 Stars 14- ^ ' 
I can move in this manner afaout Júpiter 3 and continué ¿¿¿J'™ 
ftheir Motion, unleft they be 1 carried by a fmali Vor- ceTter" ""^ 
| tex of Matter which íurrounds Júpiter. But becaufe ¡t 
I would from henee follow, that Júpiter alio ought to 
turn about his own Center s we fhould perhaps have 
Ihadfome Doubt about tbís 3 notwithftanding ít íeemsíb 
|agreeable to Reafon, íf wehad not been lately coiivin- 
I ced of the Truth of it 5 by an excellent Obfervation 
[.¿piade by Gajftni. He was the firfí that tooknoriceofit, 
¡and was the Occafion of others taking notice after- 
íwards of a certaín Spot upon the Body of Júpiter^ 
\ which beginning to appear 011 one Side of this Pk- 
net, afterwards appeared towards the Center, and 
then on the other Side: After this it withdrew for 
fome Time quite out of SIght, and then began to ap- 
pear again on the fame Side where ít was firft feen; 
The Time which this Spot, and confequcntly Júpiter 
It felf, takes up in cottipleatmg one Revolution, is 
about the Space of nine Hours» 

15-. There hath been the ]íke Spot feen alfo upon rj, 
the Body ofMars, which proves, that this. Planet alfo 
turns about its Center, in about the Space of Twenty- //TI™"' 
Four Hours. ^fer- 
ió". Galilaus was furprized at the alterations of the l6t ^ c *¿ 
Figure of Saturn without being able to find out the jetittre ho W 
Caufe; and ib have a great many Philofophers been, ^ f £ f 
who have ín vain perplexed themfelves about it. Buc Appwamti 
not long fin ce, Mr, Hugens, a Duuh Gentleman, has ó f Sacum. 
very íackily thought of an Explication of this Phseno- 
menon, by Fuppoíing that Saturáis aípherical Bodyfur- 
rounded at a certain Di flanee, by a Ring which is very 
thin* but of a confiderable Breadth, the Plañe of which 
Pafles through the Center of Saturn ; and he fuppofes 



I Carried by a pnatl VorttS* &C*) 
See the Notes tn Chap,xxv. Ait* ¿2» 
of this Parf 4 

a 3wf of a cÁnJidtraíIe TSreadthi 
&.c.) To which we may sdd ; chai 
íhe PJane of che Ring is fo tndined 



to the Ediptt'cki thatabouc iheSignc 
of Aries and Libra , íhe Ring can 
fcarce be Íccq ac al] ; but about the 
Signs of Canter and Capritorn > ic 
appears like two bxuad Handles. 

this 
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thís Ring, as well as Saturn ít felf, to be iliaminated by 
thc Sun. 

17, An Ex- iy m Thí s behig fuppofed, he íhews that Satum ought I 
tk^Figurí t0 sppear roúnd, as ft is repreftnted in A, when bis Si- I 
ufa marión is fuch, that if thc Plane of his Ring be con- 
Tab. xir. tinued, it woiild pafs through the Eanh ; becaufe the | 
Fj £>*- Thicknefs of tliis Ring is only turned towards us then, | 
which Thicknefs cannot be perceived ; but when the ¡ 
Ring is in any other Situation, fo that the Plañe of it I 
is viñble to us 5 then it ought to appear to us of au | 
Oval Figure, fuch as B, C, or D, which mnír be fo ¡ 
rnuch the bigger, as ourEyeís elevated above t he Plañe 
of it. 

iS, 18. As to the lítele Star which accompanies Saturn % 

stTJkh he ftppofes thst to move ¡h the Plañe of thís Ring, and 
Mtends that it compleats its Revoiutíon about this Planet, iu 
Sararí]. ^ t Space of írxteen Days or thereabouts. 
!Tab. xii. 19. All the feveraí Parts of the World, which we 
Fi £' 3* have hitherto treated of, put together, and diípofed in 
the Order in which we have mentioned them, will 
coropofe the folio wing Figare, which reprefents the 
whole World, according to the Hypothefís of Ptolemy. 



The Second Part ofCo fmography. 

' O R, 

An Explication of the Phasnomcna, upon 
Suppoíition thac the Earth mrns about íes 
own Center in twenty-four Hours. 

C H A P- XVIt. 
A Camión About the Poles and the Citóles. 

i Q/thePoUs T Y PON Suppofition, that the Earth turns about its 
?f***.M*fih V^/ own Axis ¡n twenty-four Hours, (by which thc 
apparent Motion of the Heavens is cxplained,) the two 
Points of its Superficies which turn about their own fclves 
only, are the true P&les ¿ and the Oreles which cvery other 

Point 
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I^Point of its Superficies defcribes, are the Circies of Lm- 
Wgitnde &pon the Earth, the largeO: of which Circles is the 
Wferrefirial Eqxator or the Equinoftial Line. 

| 2. So likewife the two Pointsin the Heavens, which ± f o/ the 
lare dire&ly againft the two Poles of the Earth, and «Pp**#>* 
t which feem never to inovc, whilft all the reft fcem to 

turo abone, thcfe are the apparent Poles of the Heavens - 

and the Gírele, which we imagine to be dire£Uy againft 
' the Earth's Equator, is the apparent Equator of the 

Heavens. 

3. When we wonld deferibe the Horizon of any par- 5 . ofm 
tic alar Place upon the Earth's Superficies, we imagine, Hmxm. 

Bdi'ke in both Hypothefes, that this Hoflzon is níne- 
my Dcgrees diílant every Way from the Place, and the 
l Horizov which we imagine in the Heavens necefíarily 
| püfles through all thofe Points, which aredirefily againft 
f ¿the Earth's Horizon ; now upon Suppolition that the 
■Earth moves, thefe Places in the Heavens are the fame 
¡las if theMotion were really in the Heavens ; thereforeit 
Kfollows, that upon either Hypotheíis, the Hor'tzm is 
gal way s the fame. 

4. Tie Circles of Latitud?, and the Meridiam upon the 4* °//** 
mEarth are always the fame : For fínce the Meridians in the ^f£** 
^Heavens, are always fuppofed to be in thofe Places ¿^¿cr. 
gwhich are direclly againft the Earth's Meridians, and 

that thefe Places are always the fame upon either Hy- 
potheíis ; it folio ws, that the Meridians in the Heavens, 
Sought to be the fame here, as thofe before deferibed, 
f when we allowed theHypothefisof the diurnal Morion 
of the Heavens. 



C H A P. XVIIL 
An Explkáthn of the Snn*$ Ph#nomem. 



FIRST. Though we conceive the Diftance from u rhepp 
henee to the Sun to be very greatj yet the Di- Swfi" 0 ** 
flanee from henee to the Firmamem 1 is ftill vafUy greater, 
We may indeed conceive it as great as we pleafe, be- 

I h fiiitvafíty grtateTi See the Notes on Ch.y* »xv. Átt,$* ofthis Part t 
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eanfe there has not yet been any Method found out of 
determiiiíng it. 

a. Tbefccond 2, Secondly We muft fuppofe, that 1 the celefUal 
typtftion. jyj a tter which furrounds the Sun, and which diffufes it 
felf all Ways to a Diítance much lefs than that where 
the fixed ítars are, but much greater than that where we 
are; turns from Weíi to Eaft about the Sun aod car- 
ríes the Earth along with it in fuch a manner, as 
without hindring its Revolution about its own Cerner 
in Twenty-four Hours, to move very nearly paraliel 
to it felf, and to deferibe about the Sun every Year, a 
Gírele fomewhat excentric ; to the Plañe of which 
its Axis is inclined Twenty-three Degrees and a half. 
5 + Why the 3« Upon this Hypotheíis, it is evident, Firft, That 
úaveníftm the Sun as well as the whole viíible Heavens, ought to 
*1 z ™ feem to deferibé every Day, from Eaíl to Weíl a Cir- 

ele patallel to the Equator, 
4. why the 4- Secondly* Becaufe the Earth goes about the Sun 
Shíi 4ppe#Ts from Weft to Eaü, the Sun muft necefíarily feem to move 
w^VJeTü ftomWeft toEaft in the Firmament, in which it would ap- 
in tht Edip* pearto deferibe a Circle, which wouldindeed be thefame 
as the Equator, if the Axis of the Earth were perpendicular 
to the Plañe ofits animal Circle, but muft now difFer from 
it, and interfeñit at an Angle of Twenty-three Degrees 
and a Half, which is its D [flanee fronde, by reafon the Ax* 
is of the Earth has thus much Inclination to its Plañe* 
y. That all Having íhewn how the Sun óught to appear, to 
tht othir turn about the Earth from Eaft to Weft every Day, and 
cf lhTs™ to ¿eferíbe Circles parallel to the Equator; and furcher, 
depond tipia that it ought alfo to ha ve an apparent Motion from Weíl 
wbatwehave to Eañ in the Ecliptick, which it feems to move thro* 
íd in a Year, it is eafy to fee that this wííl folve all the 
particular Phenomena before-mentíoned ; I íhall not 
therefore fpend any further Time in explaíning them. 
6, That tht 6. However I cannot omitió this Place, two very im- 
apparent portan t Things, belonging to the SubjeÁ we are now 
^htütd treatín g of The Firft is, That though the Diftancebe- 
StffTSj and twixtthe Earth and foroeofthe fixed Stars, increafesot 
the Fofo $ diminifhes in íix Montbs time, by the Length of the 
^ghtZver wílo]e Diametcr of the Earth 1 s annúal Circle ; yet thefe 
te,áíur* Stars onght not to appear bigger ar one Time than at 
auother. The Second is, that though the Circle which 
the Earth deferibes about the Sun, is very large coiiHder- 
ed by ítféjF, and with regard to thefe Meaíures which 



1 The Wejliái Matttr SCc) See the Notes on Chop, TíXV.jírt^z.(ftbi$Pdrt t 
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we here mnke ufe of upon the Earth, yet notwith- 
flanding, the apparenc Pole in the Heavens ougbt not 
to change its Place, buc always thronghout the whole 
Year, to keep the farne Diftance from the Polc Star. 

y. As to the firñ of thefe two; beiides the Proof of 7- the 
it from henee, that the Diameter of the Earth's animal tífliLde 
Gírele, as largeas it feems to ustobe, ís not at all íei> «f a** f¿¿ 
ílble, but amerenothing, compared with 1 the immenfe s f£ s " €vef 
Diftance that there is betwíxt the Earth and the fixed**"* 
Stars; befídes this, Ifay, there is another Reafbñ which 
í think no one has hitherto tafeen Notice ot\ and 'that fe 
this; We judge of the Magnitude of a fixed Star by 
theBignefs of thatPart of theBottom of the Eye which 
is íhaken, when we look upon it : But the Imprdíion 
which a Star makes, ís fo ítrong, that it fpreads ¿ver a 
Space athoufandTimesbigger in Diameter perhaps than 
rhe true I m age; fo that we fee it z far bigger than it 
onght to be feen- This being fuppofed; if wc imagine 
that the Diameter of the Earth's animal Circle were Fo 
Jarge, compare d with the Diftance betwixt the Starry 
Heaven, that we were twice as near a fixed Star, one 
Time of the Year, than we are at another, its trae 
Image out to be twice aslarge; but the trembling or 
flialting, if it.extends itfelf to its ufual Diftance all round, 
muft caufe the Diameter of the falfe ímage, by which 
we judge of the Diftance of a S tar when we are neareft 
it, tu be greater than che, Diameter of the falfc ímage 
when we are mrtheft off it, by a thoufandth Pan only 
of its Diameter, which is not at all feníible: It follows 
therefore, that the appatenf Magnitude of the Image 
onght not íenfibly to increafe. 

8. As to the apparent Pole in the Heavens never al- 8. WhytU 
tering its Place, that is entirely owing to the immenfe ^f**" °{¿ 
Diftance of the fixed Stars from us, and to the Eatth's p¡uí 
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Axis alwavs keeping paralle] to itfelf. For henee it Heavtm 
follows, tlíat theAlteration of the Pole in the Heavens, ^ttw** 
beíng exattly equal to the Change of the Place of the a ítzuaii the 
Earth's Pole; the Alteratíon of the Pole in the Heavens &*t. 
cannot.be at all feníible, becaufe of its great Diftance. 

i With the immenfe DíftanteJ] See T z Far biggtr than it wght J Seé 
Notej on Chap. xxv. Are, of this I Ñores .to Cíiap, xxxh Art,x6, of the 
Part, J %ft Pare* 
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C H A P. XIX* 

' *in Expltcation of the apparent Motion of the fixed 
S TA R S. 

t. ihat tht nr Am not now fpeaking of the din mal Motíon of 
*di*rnd the fixed Stars: If the Earth turns about its own 

Mi£on«ftht Centér, they muft neceffariíy fcem fo to move : The Quef- 
fixed Stars tíoii now is concerní ng anbther Sort of Motion, by 
Í^eUÍT which evcry fixed Star feems to increafe íts Luiigitude 
tuTmngabmt lince Hipparchus*$ Time. 

i" 2. In ordcr to áccouiit for this Phxnomenon, we 
± ün % r 'con- TíQr^A only to fuppofe, that the Earth, ín íts annual Re- 
jeSurtfit volutíon about the Sun, does not keep an exaft Paral- 
leliüiij but that it librates a very little, ib that in a great 
n e J ü 7«¿on many Thoufand Years, each of its Polcs defcribe a 
tftktfixid fmall Gírele from Eaft to Weít. 
S ** T Wk the 3 Up° n this Snppofirion, theE¿irtb*s Equwt}¿íiaICir- 
%td/tJs * de will be applied to difieren: Parts of the Heavens, 
fum to meve and therefore thzEquinoélialCircU of the Heavens muir. 
*E*$^ tü a * ter m C ^ e ^ me nianner, and cut the Eclíptick fn dif- 
ferentPoints, fucceeding each other from Eaft to Wefh 
Now íince we reckon the Longímde of the Stars from 
the Point of Interfection of thefe two Gíreles, it muft 
neceífarily increafe a little evcry Century. 
q.; Why tht 4. The Al tera t ion of Longitud e that happcns to any 
feldVLT ont fixed ^ tar m a cemni Nomber of Years, muft be 
fren Wt(¡ ta the fame in every other fixed Star; but all the fixed 
« Stars together may alter theír Longítude more fenfibly 
rmequúL one Age than in another, if trie Libratíou of the Earth 

be great er ín one Age than in another. 
j. Why tht 5% ín order to explain how Ihe Declinación of the 
fb?Ecift¡á Eclíptick is íeffened, as Aftronomers have from Time 
ttftnsplm to Time obferved, lince the Days of litpparchm ; we 
Time toTmt* need only íuppofe this, that the Librado n of the Earth, 
hath caufed íts Axis to be a little more elevated aboye 
the Plane of the Eclíptick : And from henee it will 
follow, that the Equinoccial Gírele in the Heavens muft 
npproach fomewhat nearer to the Eclíptick ín which 
the Sun feéms to move : There being therefore not fo 
much Diíhmce betwixt the Eclíptick and the Equator, 
as there was before, we imagine the former of thefe 
Gíreles to have come nearer £o the latter, 
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6. The Libratíoo whích we iiere afcríbe to the Earth, £ ^ 
makes the Poks of it alter their Places; whence k £ol- £^4™* 
lows, that they ought not alwáys to correfpond to the 

fame Places ¡n theHeavens; and.thns lateAirronomers ff" ePía »$in 
have obferved, that the Polar Star is mu di nearer the )¿^ h ™ m * 
Pole now, than it wasintbeDaysof Hipparchm* firmtrtj du. 

7. But no Librarían or other Notion whátfoever, 7i That h 
whích we fappoíe in the Earth, * can can fe any Alié* íibmtLn $ 
ration in the hkvatwn of the apparent Pule of the Mea- the 

yens above the Horizon in any particular Place, fo lóñg f^Eit^kn 
as the fame Points of the Superficies of theEarth, con- oftfeht* 
tfnue to be the Poles of ít. Becaufe, as the Poles alter; 
their Places, the who le Earth is altercd íikewifej and 
confequently the Horizon m propordon, Thus íf we 
fuppofe the Pole of the Earth to correfpond to a Place 
in the Heavens, dítfering Ox Degtees from the Place to 
whích it correfponds now ; the Horizon whích we con- 
ceíve upon the Earth, would qorreípond tü a difieren E 
Place alfu, from what It did before, by the fameNum- 
ber of Degrees : Whence ic foliows* that the Elevatíori 
of the Pole above tiié Monzón mufl bealways the fame, 

8. It is trne, that if we fuppo'fed the Earth to turn S, ^«.íí 
upon difieren t Poles from what ít does now, then thís £ J ivjI ' or * 
Elevation would índeed be altercd : And thís wonld f^J 
agree wíth the Opinión of fome Moderns, who 

ítnd, -that the Laürude of Paris t and confcqueritly the 
Elevation of the Pole, is not the fame that ic was for* 
merly, and that the Limits of the Sun's Setting are alfo 
alter ed. 

1 Can íiwfi any Aktrútion> &O I Billaree fram tttat $t¿rt whích ísrióW 
The Elevación oí ch<? Po)e 3 c felfrl calleé che Pute-Stm would be v«y 
Would rioi iQdsred be altered, but iu 1 much al tere d. 
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C H A P, XX. 

An Explkmion of the Motions of Mercury únd 
Venus, 

i Th&rt íímo ttt £ hayé becn already affured, that Mercury and 
7¿?Í™1~ W are mufch nearer the Sun than the Earth 

¿ñftofJoK is; which being grantcd, thcre is no need of fuppoílng 
in ord¿r to an y Thing new, in order to cxplaln the Phsenoraena; 
FhZJeL they all neceffarily folio w, from whát has been already 
<i/Meicury fuppofed in order to explaiii the Phsenomena óf thé 

and Venus, § m 

2, For, Firft, lince the Earth turns about its own 
Mercury amI Center from Wcit to Eaft in twenty-four Hours ; Mcr- 
Vewsfttm j muft ncceílarily appear to mo ve from 

> £^ fú EafttoWeft, and to defcribe every Day aCircle paral- 
iv a cvny j¿\ ( 0 the Eqüátor. 

^ihnthn i> They ought alfo each of them. to, defcribe a 
¡uoht t o Circle about the Sun from Weft to Eaft, becaufe they 
¿fptar to are contátaed 1 ín the caekitial Mattér, which carries 

ml fo%^ the £arth ab0llt hl that manner* - 
^.ihsu they 4. Further, according to thís Law of Mechanhh 
¿0t ú founded in Reafon andExperience, viz< that every Body^ 
grílt Chele v>$wb moves ¡u a Circle, cvdeavours to describe the largeft 
Gírele that H can\ Mercury and Vemis % as well as the 
Earth, ought always to be in the Zodiack ; becaufe that 
is the largeft Cii ele which the cacleftial Matter in which 
they are carried deferibes. 
$. That thty ¿ t The Gíreles which Mercury and Venus defcribe 
*w*'%fi n f ^out t he Sun, beiim lefs than that in which the Earth 
inhfs wan a is moved about it; we ought to conclude, that the trua 
^ periódica! Revolutions of thefe two Planets, are finiíhcd 

in lefs than a Year. 
6. Tkat thty ó- However, they ought to appear tq talce up more 
Dí ight te Time in makirig a Revolución, than they reallydotake 
fak^Vmtf* 11 P' becaufe we cali that theBegínuing of their Periods, 
TwéVnT when thefe Planets are between the Sun and the Earth ; 
Révoturim and we fuppofe thís Period not finiíhed ti 11 we find them 
tta// '-dotan ^ ierc a S a * n : But b ecau fé Earth changes its Place 
t$, 7 al lo, whilíl the Planets make theír RevolutioiiSj that alfo 



i ín thi ctiteftiat Matear j kc>) See the Noies upon Chap, xxv. Atu z& 
oí [bis Part, 
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wiil be in a different Place from what it was in at the 
Begínning: Whence it follows, that the apparent Pe- 
riod of every one of the Planets, muft neceílarily com- 
prehend not only a whole Circle, but as much more 
alfo, as the Earth has paííbd through ín the íaras 
Time, 

7. This being well underftood, it will not appear at l'J^J^^ 
all ftrangc, that Vwm, which moves in a lefs Circle cLf e i n uf s 
than the Earth, fhould notwithítanditig appear to take «i*e 
up nineteen Months : For the Earth having in thtf Motithí ' 
Time gone above aRevolution and a half; Vemts muít 

have nía de more than two Revolutions and a half^ 
when we thipfc, that ílie hajth made but one ; ív henee , 
it follows, that fhe fimíhes &er Courícui leís than eight 
Months. 

8. And becaníe Mcrcury feems to make his Revo- s* That 
íution in íix Months or thereabonts, during which S^/L 
Time, the Earth make. * a Revolución ; thérefore <wrf¿»aLnt 
Mcrcury really finiíhes his Co«.^ ¡11 about four Months. fiar M^tht. 



CHA P. xxr. 

^fe Ezplkation of the Mation of Mars> Júpiter, ^í¿? 
Saturn- 

Q I N^C E we are alrcady afíiired, that Mars, "Júpiter, 1 That Mars, 
*J mdSatum, do indeed ib move abont the Sun, that J u pIk* &nd 
the Gíreles which they deferibé, contaín the Earth's f^ h %* a7e 
Circle within them; this ís furEcient to convínce us, ¿w/™ 
that thefe Planets alfo 1 fwim in the ca-Ieftial Matter, j** S £" r ^ 
and that they are fnrther diftant from the Snn than the tie * art 
Earth is. 

2. This being íuppofed, it follows, that Mars, Ju- Zt h oW t ^ 
pker, and Satura, . muft not only feem to turn about appear i0 
the Earth from Éafi to Weft in twenty-four Hours; ^¿^ tH 
but muft alfo be catríed along by the cosleílial Matter T& ri ijfi* r 
which coutains them, in the fame manner as Mercnry, n^ifnm 
Venus, and the Earth are carried. Ea(1 10 mff *' 



I Sffim in íhs cslrftítl Matttr } &c, Sefi theNvtti en Cfop.xxv. JÍtt 22, 
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g.ípíjjwaríj ^ Accordíng to the Mechaníck Law before mentíon- 
J^j^ s f ^ed T the Gíreles which Mar M Júpiter, and Satúrn de- 
jbp/^w^ fcnbc, Diight co be under the ¿odiack,- and as they are 
í in hrger than that which the Ear thde fer íb e s, i t ís ea fy ro fee T 
íirS^ that they cmmt fi ¿f(h thdr Courfe 111 ib íhort a Time 
as the Earth does hers, Thus we fee the Reafon why 
Man finifhes his Courfe in itear two Years, Júpiter in 
Twelve, and Satum in Thirty, as they are o b fer ved 
to do, &¿s, becauíe they beíng further diñan t from the 
ij&nn than the Earth is; the c-uleftial Matter at fuch 
Diftances, ovtght to take up proportionable Times to re- 
volve round. 

z.Hwihtfe 4, Though thefe Planets move al way s direfily on, 
puntu anc j never fland ftíll, or go backwards, yet they muíl 
raroerade. neccfTtríly appear to be ítatíonary and retrograde, and 
that at the Time when we thínk they fhould be fo, viz» 
:they feem retrograde as afeen as the Earth paíTes be- 
twixt the Sun and them : beca ufe we then move the 
fanie Way as they do 3 btu quicker than they ; therefore 
we muíl fee them applied to difieren t Parts of the 
Starry Heaven every Day, and move the contrary Way 
íg that which we go. 
sMwrhty And as to their Stations, we onght to fee them be- 
7tatiw#r ^ oríi anc ^ a * tcr ever y Retrogradation, beca a fe then the 
tavmary, Detenninatioii of the EarthV Motlon, ís fomewhat 
obiiqae to the Determiuation of the Planet's Motion : 
So that the Velocüy w r ith which we are moved, is fuf- 
ficient only to make vis fee the lame Planet ín the fame 
Place for feveral Days togethen 
é.jfmors ¿. y n fs w j[i be clearer by looking on the Figure. 
%W^ m ,fhé fuppofe, for Inftaucc, the Circle here nfarlced A 
the¡r siatídí to be the Sun; B C to be the Earrh-s amiual Cúrele; 
fiHd Rét™- pivi ihe Orbk of one of the Planets, Mars, Júpiter^ 
'^b-xiii. °í and that FG reprefents the Starry Heaven: 

Fí^, This bting fo, if we conceive the Píapet to be at D, 
and the Earth atB, (fo that we areabontto pafs betwixt 
it and the Sun) we muíl then fee ir under the Place of 
the Heaven marked F. Further, if when the Earth is 
got to H, the Planet, whjch moves flower, is got toE 
only, we onght to fee it ínF ftill, the fame Place of the 
Heaven; and this explains the Station which precedes 
the Retrogradaron ; atter this, if we fnppofe the Earth 
to be got as far as I, and the Planet to L, then t we 
onght to fee it under the Place of the Heaven marked 
G¿ which is more Weít than the Poínt F í where it 
appeared before- which explains the Retrogradation : 
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Laftly, íf we fuppofe theEarth to be got to C 3 and the 
pianet to M, we ought fiill to ice it in the fame Place 
G ; and thís explains theSeeondStatíon, whieh follows 
the Retrogradaron. 

7. The Neamefs of Mars^ makes theArch FG, that 7. whmu it 
iSj the Paraliax, and his Retrográdatíórij larger than ^'VMawV 
the Pamllax and Retrngradation of Júpiter. And be- 1^%?* 
caufe Júpiter is nearer us than Saturn, for the fame tmequüüy 
Reafon his Parallax and Retrogradarían are larger than Wfiwfe 
thofe of Satum : Whence it follows, that when üííirx 

is retrograde, he ought to appear to move throngh a 
bigger Arch of the Heavcns than j#phér 9 and Júpiter 
throngh a bigger than Satum. 

8. According to thís Hypothefis ; twhen the Earth is b: w% 
betwixt the Sun and oneof thefePlanets, we are nearer f!""T° p „ 
it by the whole Length of the Diameter of the Earth's when t%an 
animal Orbit, than when the Sun is between this Planet w^nufr, 
and us, and therefore the Planet ought to appear bigger ; ^"¿¡t*** 
now this happens at the Time of its Retrogradation 1 it 'Btytefi 

ís evidenttherefore, that t^e apparent Eigneís of aPJaiiet ittír ™f** 
when it is retro gfade, ought to exceed its apparem Bíg- n7t ^ Ka 
nefs when ir is direél. And becaufe the Length of thís 
Diameter by which we are nearer to Mars^ bears a 
greater Proporción to that Diítance which we were from 
hirn before; than the fame Diameter, by whofe Length 
we are nearer Júpiter alio, dóes to the Diítance we 
were from Júpiter \ it follows, that the Increafc of the 
apparem Bignels of Maru ought to be greater than the 
lncreafe of the apparent Eigneís of Júpiter; And be- 
clufe our Approach to Saturx is í caree perceivable, 
becaufe of his^ great Diíhnce ; therefore his apparent 
Eigneís is Uardly at all increaíed, when lie becqmes 
retrograde. 
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C H A P. XXII. 
An Explication of the Moons Motion, 

\ r fh*t the >~T H BE Eclípfes of the Moon and of the Sun; the 
^n^¡ ÍS A i ^ apparent Bignefs cf the Moon, thc Strength of its 
€ TeE*rth" Light, and its Paral lax, do all fhew, that the Moon is 
vmcx. very tar difhnt from us: Whereforeit ís natura] to 

think, that ít ís ctfntained in 1 that fmall Vortey, irt 
the Middle of which the Earth is placed. 
%. Th<2t tht 2. And becauíe the Matter of this Vortex is turned 
íf™ títUd about irs Center frcfni Weíí to Eaft, ít muft carry the 
¿bufet the Moon along with it in that Manncr about the Earth: 
Etiríhfrrm B ut (i nc e the Gírele deferibed by the Moon, is much 
Wrji n Eaft, Iar g er t han the Globe of the Earth ; it is reafonable to 
think, that if the Earth makes aRevohuion of twénfy- 
fójür Hours, the Moon carino t ináke one in lefs than 
a Monrh. + 

3 . m*> tht This Length of Time which the Moon takes up 
ff^tT% * m r evolying about the Earth, is trie Reafon why íhe 

appears to make almoft an entíre Revolution from Eaft 
TMvij-fonr t o Weft every Day, whilft the Earth revolves about its 

e7j¡% ím, Geilter in the fame Tíme from Wcft tó Eaft: Blu thís 
andin a ' does not hinder, but that in a Month's Time or there- 
M»,tbf™m abonts, the Moon may run through all the Signs of the 
w 4 í0 Eíifi ' Zodiack from Weft to Eaft. 

4. why tht 4. We muft takc nodee here, that the Vortex ¿1 
Motimo/the vyruch the Moon is carried, and in whóíe Center the 
ffifitoEjji, Earth is placed, being comprejfed between the Heavens 
tímoref^/fibu oí Venta and Mafs : is not exaérly round, btitof án ovál 
*á¡&mTLd ^ ' S u r e ? 1 n e ^ e ^ r !? m ct er of : w h icb , if con t i 11 u ed , 
o?P¿Zr wonl.d pafs through the Center of thofe Héavén s, that 
ihan at the 1$, through thc Sun : This being fo, the fluid Matter 
Qi'^" 3 ? 11 ?-!- of this fmall Vortex, which runs round the Earth, muft. 

népeffarily move quicker in thofe Places where the 
PaíTage is ftraightér than in thofe Places where it is 
larger : Wherefore the Moon, which is carried in this 
Matter, being in the ftraighteft Places, at the Times of 
its Conjnnólions and Oppolitions, its rvloiíon towards 
the E;ift, oughc to'be more feníible at thofe Times, 
thanat any bther. 



1. That fwatt Vbitw, &:c.) See tht Ntits <¡n Chap. xxv. A?t. 22. 
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< The Figure of the Moon's Path, which is that of * w ky ifc 
|n <>ai, hinders it from bemg \ fo far diftant ftom the 
Carth, át íts ConjunStiotis and Oppoíítions, as at its ¡ n th* 
¡Quadratures. And henee it is, that abput the Time of Sí^^hw. 
fche Coiijunáioiís and Oppoínions, the Moon*s Diame- 
íef ought to appcnr Iárgeft. 

6. Ir the Motion of the Matter of a ímall Vortex 6 * 

In which the Moon ís carried, were to accommodate ^^fZZl 
ítfelf.tó the Earth's Motion oiily, theii the Moonwould cxaaiymdtr 
ppear to move from Weft to Eañ under the Equator ; ih& ^í'í* 
nd on the other Hand, if the Motion of this Matter, 
ecommodated icíelF to the Motion of the great Vor- 
ex about the Sun only; then the Moon would appear 
o move always under the Eclíptiek; but being to ao 
ommodate itfelf to both thefe Morions, it follows, 
hat the Moon can ííeither be carried under the Eqna- 
tfor, ñor under the Eclíptiek, butina thirdCircle, which 
üpproachcs nearer the Ecliptick than the Equator, be- 
aufe the Moon is nearer the Sun's Vortex, than flie ís 
he Globe of the Earth. 

7. The diíferetit Phafes in which the Moon appears- 7. That tu 
t different Times, and the Eclipfes of the Sun T are ^"' ^ 
xplaíned 111 the fame manner in this, as in the forego- m^mí 
ng Hypotheíis. tx?Uw'd th* 

8. Though accordíng to thís Hypotheíis^ it is eaiy to ^ : t ™ mr 
Smagine a Compofition of the whole Heavens; yet I Hyp&thfjis 
Éhought it proper 10 reprefent them in the follovving 

r ] b ULL ' Tab t KM* 

Fig. a, 

I So fjr Aifiant fr*m the E^ríh, [ gxums andfsro tfpog&atTJS> which veiy 
nScc<7 :c - s r ° he íibferyed how- j rriuch alrers rhisMarter. SeeTJtqMt s • 
levtí, tbac the Víujii has evo Pctí- | Afirm* 1L Chap.'ú. 2vnTnb.l6. 



chap. 



m 



ROHAV LT's Sys tem Partli; 



C H A p. xxnr. 

Of tbe Syftejn of Tycho-Brahe.' 

i. tu ftrfi T> ESID.ES the two Syftems of ¿he World which ¿ 
£ J »/b?/r were P^bllfhed by Ptolemy and Copermcus, Tycho- 

Tycho *nd Brahe invented a chírd, which has fomcthing in it con> \ 
Copírtuois jnon to the other Two : For as to the Poíition of the . 
W ef * Parts of the Univerfe, Tycho agraes with Copemicus, 
except cu) y in thfs particular, thac-he makes the Earth 
the Center of the fixed Stars, 
i, Th^fir/i i, And in order to explain the Motion of the Hea- 
^vbií'lt veíls ' an£ * * e apparent Motion of the whole Hea- 
^gZtlmth vens, which tíiey íeem to complete in twenty-four 
ítolemy» Hour^ Tycho was of the fame Opinión with Ptvfemy, 
viz. that the Earth ís at reíí in the Cerner of the World, 
and that the whole Machine of the Heavens is turned 
about it from Eaft to Weít in the Space of a Day, by 
the Aétion of the Prtmurn Mobile. 
%*The{kttMd 3. He alfo ex'plains the particular apparent Motion 

'* V »hhhU °^ ^ e ^ taiS m ^ e ^ mQ mamicr as P^Urny and 

%*«mitk hís Follwers díd. 

Pcoiemv. 4. But in order to account for the apparent Motion 
4, iheftnxd D f ^ e pjánetr we may affirm, that he entírely aerees 
m vhitb he with Lupermcus, that is, he íuppoíes Mercury, yenus r 
giréis mth Mars, Júpiter^ and Saturn, to revolve about the Sun* 
Copemos. ^ nc j t h e Moon about the Earth, in the Times mentioned 
b y Copera r cus. H e olí I y add s fn rtherof his o w n ; t hat th e 
Sun revolees about the Earth from Weít to Eaft, and 
carries along with ít, that hugcMaft, of which it ís the 
Center, coníiftmg of all the Heavens of the Planets, 
whole and emire, and always parallel to ¡tíelf; in fuch 
a matine?, that the Earth, being always at an equal Dí- 
flanee from the feveral Parts of the Starry Heaven, ís 
to be found üicceffivdy in all the Places' contained be- 
tween the Heavens of Venus and Mars, to which Co~ 
pernicns fuppofes ít applied in the Space of a Ytar. 
f. whertin So that all the Difference that there is betwíxt the 

í r x / ch*' f ^ f Op¡ müI1 or Copernicus and Tycho wíth refpeét to the 
%f*Tfnm Earth, compared wíth the fluid Marter of the World 
thut *f through which u moves, or which moves bytheSidesof 
Copéis. ¡ t? coníiflsinthis: That C^^ufpeaksof the Motion 
of rhe Earth, as a Man would do, who was going to 
explain how he got from Pafu tQ OrUans^ viz. bypoint* 

ing 



- Chap-M* e/ Natural Philosophy. 55 

íng oüt the Way, and faying, that he was carried along 
in ít by the Motion of a Coach and Horfes ; whereas 
| Tycho m fpeaking of It, would do like another Man, 
| who, having been in a Coach from Parts to Orleans^ 
\ the fameWay; would not atk no wledge, that either the 
Coach or Horfes moved at all, but affirms, that the Way 
is moved, and the Wheels of the Coach only tnnied 
\ about their own Ares, and the Horfes only lifted up 
I theír Legs, in or<ier to let the Way ílíp under them, 
I and that they might not be earríed along with ít, 

ó. They who are well acquainted with íhe Hypothe- 6. That the 
I fes of Ptolcmy and Copernicus, wiU find no great Dif- tfpvtefi* 
ficulty in obférving hbwthis agrees with the Phmümmm^ f^XTxii 
but will fee, that ít ver y well eyplaíns the Directions, thtPhtmmc- 
gtatíons, and Retrogradations of the Planets. n * vCf J 



C H A P, XXIV. 

RepEfms upon the Hjfothtfis of Ptolemyj Coperni- 
ctiSj and Tycho. 

WE have no Reafon to think, that the Struclure of i> Thattht^ 
theWortdfeíuch, aswe have no Idea of; becaufe £ Í nb ¿r^ e 
mThmgsmerely natural, weeanalways judge of them % c tbe¡tj * 
according to the Ideas and Notions which we have of *fa 
them. But becaufe we have here propofed three Noti- 
ons of the fame Thing, one of which only can be the 
true one, we muft neceíTarily rejeél two of them as 
falfe, and retain the other as the only true one, 

2. ín order to choofe which of thefc Opiníons we *■ Has * u 
íhouldbe of, we muí} throughly coníider theHypothefes ZftftCfi 
of Ptahm\\ Copemicus, and Tycbo, and compare them Hy^htfit, 
cxa¿lly wích each other ; for if we find any one of them 
to contain any Thing contrary to Experience or Reafon, 
we ought not to ítiake any Difficulty in rejeéting ir, 
111 order to our embracing that only, in which there are 
no &ch- Repugnantes; And if there be no fuch Repug- 
nancies in any of the thrce, yet we ought always to fix 
upon that, which h the moít íímple, and has thefeweít 
Suppotitions; becauíe the more the Phsenomena are, 
which can be explained by it, without makíng anv oew 
Suppoiitíons, the more the Pcoofr are that it is trae- 
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3> Ttiefirfi g, The Hypothejis of Ptohmy^ as was before ph- 1 
^ e "ír f erve d, is cóntrary to Experience, with rektíon to the I 
^/ffílfce different Phafes of Venus and Mercury. 
Ejpoihtfo of ^ jt ¡£ alfo contrary to Reafon, beeaufe ít allows of I 
* EO i^^' j Librations íri the Chryftalline Heavens: fór chis is to S 
íím/mj. admit ot a great Alterauon, in order to explain a imaíl 
pne; Thus a Body which moves^ on always the fameí 
Way, though with une^ual Vejocity, does not under-l 
gofo much Akeration, as aBody v*hich, having begunl 
to move oneWay, moves all atonce the oppofité Way, I 
To which may be addcd ; that the Libration which is| 
introduced ín order to cxplaín the unequal Motion of 
the fixed Stars, is not fufficient for that Purpofe; for 
Aítronomers do very ofteii find that their Calcularon? 
do not agree with the Phaenomcna, 
& Tk* third s* 1E ought alfo to be rejeíted, beeaufe of the great 
£i >i**' Nnmber of particular Snppoíitions, which it contaros, 
and which are made upon all OccarTons, in order to 
explaiu any new Plisen omenon ; fo that nothing can be 
deduced from the firlt Suppofition, that will explaín any 
new Thing, and which confequently íhould be taken 
for a Confirmatíoii of the Hypotkefis. 
6.Thffonríh 6. Further, lince he aferibes to the Primum Mobik,- 
Rcefi*. a Power of carrying along with it from Eaft to Weft > 
all the Heavens which are contained in it ; we cannot 
cpnceive any Reafon why it fhould not carry the Eartb 
aloiig with it alfo; and that fo much therather, beeaufe 
the Defenders of thís Hypothefis^ fuppofe it to be an 
tiiiacTtive Mafs, and are díreétly againít allowing it any 
particular Motion, by which it might ad vanee as much 
íromWeft to Eaft, as the Primum Mobtle would carry 
it fromEaít toWefl; which is however the orily Thing 
that they themfelves make ufe of, when they would 
íhew why the Starry Heaven and the Heavens of the 
Planets, donotfjnifh their Revolutions in the íarne Time 
as the Primum Mobile does his. 
•j.TnatGta- 7. I know that it is ufual to fay, that the Gravíty of 
hindt'thT tíie ^arth, hiiiders it from beíng moved by the Hca- 
Eartl pom vens which incompafs it; buí I know alfo that thís 
ieittg c&rfitd Reafon ís not a true one: For, all that Experíence 
Primum ^ aches l1s ^ is i that Gravíty Ís a Quality by which ter- 
MaSí™ reftríal Bodies fend to the Center of the Earth, and tend 
likewife ia the fame manner to unite with each Óther: 
Now it feems as abfnrd to apply thís Gravity to the 
hindring the Eartb's Motion ; as it would be to áffirrn, 
that a Ñumber of Períbns who are ia a'Boat that tarns 
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round, mi£ht hinder themfelves ftom being turned ahout, 
by clafping each ^ther, and faftning themfelves together 
as clofe as they could, 

8. That the Hypüthejis of Ptolemy cannot be the true 8 - Tha } 
one, is moft evident from henee ■ that the Philofophers ^¡HypUtfa 
of the feverál Ages fínce him, ha ve not been able to *f p^iemy, 
flnd out theReafon of two Sores of Motions very con- "J"*^í¡p 
iiderable, and which they themfelves pwn to be of very tht ~ 
great Importance: The firft of thefe, is that Moción Flux and 
by which heavy Things defeend downwards, and light Jf^£ ífe 
Things afcend upwards, that is, they have not yet been 

able to fhew, what Gravity and Levity confift in , 
The other is that Motion by which the Waters of the 
Sea rife and falí twice every Day at certain regular 
Hours, which is what we cali the Flux and Reflus of 
the Sea. 

9. We have as much Reafon to reject the Hypothejis 9. Th*t the 
6f Tycho^ as that of Ptolemy ; for rhe Defe£ts are much ^K hf $ t 
the lame in them both : We may indeed affirm, that ^¿fiaiTe 
there are fewer'Suppofmons in it toexplain the Motions thottf 
of the Planets by, and that it accounts very well for the p toi¿my. 
íipp^rent Phafes of Venus ; but it muíl be owned, that 

there is oneThing very íhockingin it, and which can by 
no Means bereconeiled wíth Reafon, v¿z\ whenit fnp- 
pofes that Motion, by which the whole Mafs of which 
the Heavens of thePlnnets is compofed, iscarried thro' 
the whole Firmamento For though we íhonld fuppofe 
the Autbor of Nature, to have imprcífed this Motion 
upon it at the Beginning; yet we muíl acknowledge, 
that accordmg to the Laws of Nature, which he him- 
felf has eftabliíhed, and by which we fee all Things are 
governed, this Motion muíl gradually diminiíh and quite 
ceafe at laft ; becaufe, accordíng to the fame Laws, 
it rrmft be communicated to the casleltial Matter, whicfi 
that Mafs to which Tycho aferibes this Motion, contí- 
nually türns out of its Place. 

10. T\\t Hypothefis o? Cüpermcm, is, without Doubt, to: That 'tht 
the moft fimple of the Three : For he mates no more Hyp°tfajts of 
Suppoiitlons, than thofe few which are neceffary to ex- £ 0 E™'™ 
plain che apparent Motion of the Sun and íixed Stars ; péabiu 
áivd all the Phsnornena of the Planets, which he cx- 

plains afterwards, and efpecially, the Direétions, Stati- 
ons, and Retrogradations, of Mar /, Júpiter, ^ndS. turn y 
are fo many Proofs to eonfirm his Hypothefis, and to . 
induce us to believe that he has hit upon Che Truth. 
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ii^Cmfif' ii. lt fs a flill greater Confirmado!] hereof, if we 

H at '*XÍi* h 'f conn ^ e r, that as tnerc * s ^ot Qíie ^ um 4:0 illtimiuute the 
Copmcus* Earth and Platiers, and that the Planets (bine by that 
foreigu Light which they borrow from It; ít is very 
probable, that the Earth alio receives her Light iri the 
fame inanner as the Planees do: For, there is no doubt 
at all but that they rece! ve theirs by revoívmg about the 
Sun, and, as we nave good Reafoti to thínk, by tuni- 
¡ng about theírown Centers líkewífe ; (íbr we are afílircd 
of this by Obfervation in Mar^ Júpiter^ and Saturn ;) 
which being fo 7 ít is highly probable, that the Earth re- 
• volves in the fame manner that Copemkns fuppofes. 
iz. ThAfthU 12, Now there is this peculiar AdvLintage in this Hy- 
¿vnlottU' ptbefis, that it will fatisfy aiot only all reafonable Per- 
af L llíT¿*y ' y fons, bul even thofe that arevery fcmpnlous ; byalíow- 
Metí** to ¡ng to the former the Liberty of thinking as theypjeaíe, 
m Earth. anc j Q p gíving vvhat Ñame they judge proper to that J ranf- 
lation which the Earth makes ; and by fhewing to the 
latter, who can by no Means agree, that any Moción 
at all íhould be aferibed to the Earth, thát they need not 
be ih the ieaft tnrprifed at this H puthejis on that Account, 
becaufe it is itideed bot ver y improperly, that any Mo- 
tion is aferibed to ít. For if ít be rightly underllood 
1 that the Motion is mthing e!fc butthe fuccejfive Appli- 
cation of the Superficies of any Body, to the dijferent 
Parts of the B odies which far round tt y and immcdtately 
touch hj we íhall fee, that what we cali the diurnal 
Motion of the Earth, belongs ráther to the whole Mafs 
compofed of Earth, Seas and Air, than to the Earth in 
particular; which ought to be looked npon as at per- 
fe£t re-ft, ib long as it is carried by the Torrent of Mat* 
ter in which it lwims; in the fame manner as we fay, 
that a Man who is aíleepin a Shíp, is at reír, though 
theShip really isin Motion, So likewífe will itappear, 
that the Motion which we commonly cali the animal 
Motion of the Earth, does not at all belong to lt, ñor 
to the Maft compofed of Earth, Water and Air, but 
to the cselefHal Matter, which carries this whole Mafs 
about the Sun, 

i*. That the l 3* As to the Objefiions which are ufually rnade 
úbyíikm againít this Hypothefis^ as for Example, that it would 
7kf¿ JÍtít ^ om tneilce r °now, that a Stone let fali in the Air 
cf Coperní- from a very high Place, would not fall upon that Place 
cus, ano/no on the Earth which anlwered perpaidí calar ly to it when 

t That Motion i$ mthing tlft, &c) ¡ [he Notes m FatíJ. Chap, X. JÍrt* p 



¡Cfaap. H* 0/ Natural Philo.sophy. 1 £5 

iít was lee go, but opon another Place ro the Weít of 
Ithal; becaufe whilft ít ís defeendíng, theEarrh ís moved 
Itowards theEaft, and fuch líkeObjeélions; thcycannot 
|be propofed, but by fuch as have not been at the Paíns 
jto tbiiik feriouíly upon the dífferent Circumftances of 
IMotíon: For, whoever has in the lenft cotiíidered this 
fMatter^ wíll eaíllyfee, that according tothe great Law 
of Natiare, viz> that all B odies will continué as much 
as they can, in that State in which they once are; all 
the terreítrial Bodíes, which have for fo long Time turne d 
wlth the Earth from Weít to Eaít, muít have the fame 
Tendency to move that Way, as the Earth itíelf has; 
confequently 1 a S tone let fall from a very hígh Place, 
cannot defeend withont movnig forwards exaclly as 
much as the Earth does ; whence it muí! neeeflanly fall 
¡lipón the Place which correfponded to it perpendicular- 
ly when it was let go ; and where we lee by Expcri- 
ence, that it does fall. Ñor onght we to thínk, that 
the Air, unlefs moved by any external Caufe, fuch as 
theWind, wití at all alter the Linein which theStone 
has a Tendency to defeend in ; for the Air itfelf moves 
towards theEaft, in the fame manneras the Earth does, 
but it ought to move either quicker or ílower thaii 
the Earth, if it were to accelerate or retard the Stone's 
Motion, 

14. After thcfe Expía nat 10 ns, * we íhall inake no i^r^^e 
Difficvilty of joining with one Party, and declaring for Me 
the Hypothejis which is commonly called Copernicus*s ; co^írc-sf 
fo that when we mention our Hypothejis hereafter, we p rt fn2T% 
are to be nndcrftood to mean this, which in all ojir thtnúmTw** 
Philofophy we íhall fuppofe to be the true oiie. 

gúmena for the fíyportieíts of Ceper- 
nietos abo ve 2 II [he refí, drawn from 
the Diíhnce uf the íixed Srar$j below 
in che A T oí« «pn» CAtfp, xxv. Art. 3. 



I A Swm fet fall frej» a víry 
high Place^ &C,) See the Notts on 
Part L Chap. xiv. Art, 3 . 

¡L Wz fhaíi mate tío Diffiatby, &CO 
You will find a very Ingenious At* 
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That the 
&hh Jivr.es by 
itsowttLight. 



¿ É That th* 
tther Planets 
fhine hy tht 
JLigbt vcbith 
they ruche 
frwti ihs Siitii 



J. Thaí the 
xzd Síarí 
fhi»e by their 



Of-the Nütun of the Stars. 

NO Body doubts, but that the Sun íliínes by its 
own Light, for we do not lee any where m the 
World a more luminous Body for ít to borro w its 
Light from. 

i. What was befare obferved, concerning theMoon 
and Venus, fhews us, that thefe Plancts íhine by the 
Light which they receive from the Sun ; aud íince the 
other Plariéts do not appear to nave any more Light of 
their own than Venus \ and íince they al) revoive about 
the Sun, as Venus and the Earth do, (which- looks like 
fome Sort of Dependence upon ít) it is natural to con- 
clude, that they alio, like the other, íliine by that Light 
ónJy which they receive from the Sun. 

3. The fixed Stars íhine a great deal brighter than the 
Planets, whence we con elude, that they íhine by thdr 
own Light as the Sun does. And indecd they are 1 ai 
fo great aDiftance from theSun, that wc are fure they 
couíd not be íeen at all, if they borro wcd their Light 
from* him, any more than we can fee the Satd lites of 
Júpiter and the fmall Star about Satark t without good 
'féleleopes, 

4, This 



# I At fo great a &iftance frem the 
Sun. &c) That ihe fixe¿3 Stars are 
at an i rom en fe and inconcetvable 
Di flanee from usj may eaííly be col- 
le&ed from henee; that rhóugh by 
the Eoxth's annual Moción, wc are 
ne;trer them by the whole Length 
of che Diameter oF the magnrts 
Orbisi yec their Skuation or Magni- 
tud*? ( which indeed is but like a 
Poi n t. Se e t he Not es on Chop . xxx Ti ; 
¿frt> 26* of this Part.) is not ín Ehe 
leaft altered. And indeed it cáfrbót 
be de rermin^d how great rhisDiftance 
is; becauíé there ís no l'arallax nor 
any orher Method, whereby ir. can 
cerca ín] y be round ouc, Mr, Httgens 
thought of a very ingenlous "Wuy oí 
nreaking a Conjeture abouc it in his 
Conjetures: concñming the Ptanttary 
W¿rldt. *Bwk z. Fag* 12^ 



Thafe, f¿ys he> that havñ hitbtrtt 
tmdntüúif ta taksilate their Diflanth 
have nttt hetn able pcrfcftly to coMpjfs 
their Dcfign, hy teafon cf the ex:*tm 
Nitenefs, and afntofi htifojfibüitypf tk\ 
Obfervútions requifite fr their Pnrtt¡¡'., 
1 'he only Methbd íht:t I fee remainin£ 
to come at any tolerable Prababiii:y in 
fo d'ifjiiuh a Cafe, IJhtJÜ hete make uft 
rfl Seeif-g theu that the Starj t as I fti¿ 
befare i are fo fítany Suris , if we do fot 
foppofe une of them eoual to o«r/j it mñ 
foliaros that its Diftantefrom uj> if ai 
miíih great cr th^n that rf the Surtí m 
its apptirent í}iatneur h kfs than tk 
Diamettr of the San. 3«r the Start, 
tvm tbffe of the firfl Mdgnitítdti 
thovgh viewed tbrmgh a Tetefatff 
are fo very fntalí, thüt they fttm eni) 
like fo tjíany foirdng Pohits> mthoai 
any perceivabíe "Brcadtb j tfai 
fmb 
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4. This being £b-, ít is reafonable to rhink that the fixed 4* átó 
Stars are fo many Suris, placed in diffferent Parts of the^^ irj 

World 



fmh Úhfer-vatioñs Can htrt do fis no 
goed, Whm I faw this wmíd not 
futteed, l fistdied by tchat Way I 
toidd fo kffen the Diamtttr nf. the Sun, 
as to make it not appear ¡argcr than 
the Dogi or any ctbér ¡>f she cbief Stars. 
*Tú this pttTptft I ckfed ene End 
of my tveíve Foot Tttbe toith a voy 
thin Píate, in the Middíe of tvhich 1 
tnade a Hflfe not extecding the twelfth 
Part of a Lint, that is 3 thc Hundred 
and forty fotirth Part of an Inth, 
^That End l t tañed tp the Sita, pia- 
tittg my Eye at the other t and I costld 
fee fo muih of thc Srtn , as toa s h 
Diameter abata the i 2zd Part of 
Ihe- Wkvh. Bu: 0 that /¡tríe Pitee 
of birn ¿vas brightet mnth than the 
Dog-Star is tn the citare// Ni^ht. I 
favo that this nvoitld nut do 2 but that 
I mtijl ieffen the Dianieter of the Sun 
ágrtat de al more* i made then ftith 
another 'Hoft in a Píate> and agairift 
it I placed a titile round Gíafs that 
t had made «fe of in my MUroJcopes, 
of mnch afont the fame Diameter 
nitb the fitmer Hole. Then íookin^ 
again tonar di the Srm, (takhig tare 
that rjo Zfight might come near my 
ÍLye to hifíder my Qbftrvathn) 1 
jonnd it appear of mttch the fame 
C/earnefs as Siritrs. jBstt tomputing 
azcordijig to the Rufa of Dioprri: ks ; 
J fúnnd bis Diametsr non? teas but 
yj-j partaf that httndted and eíghty 
fteand Part of bis Kvhde Diameter 
that 1 faw tkorough the faritier Hoie. 
Mít!tiptying —i--- and ,ffí0 0fie 

awthsrj tht Prodnñ 1 famid to be 
TTTwT^j' 3**1 therefore bebig 

Cüntratltd inU fmh a Cmpafs^ or 
bchig removed fi far fram m {fot 
Jf 3 s the fame thing ) as to mah bis 
Diameter but thc z? 6641b Pait tf 
that roe epery Dtty fee, roiil fend ra 
jxfi the fame Light as the Dpg Star 
wo» dotb. And bis Diftaiice the» fim 
as mili be to bis prefmt Di/tance 
doubtcdíy íts zjfáj. i s t0 1 ■ ai2 ¿ his 
Diameter ilttfe above foúr Thirds 4*. 
Seeifig tbm Si ñus is fuppofed <t } u.ti to 
thc Sun, hfJlQni that" ha Diameter 
is Ultetñfc imí j ( ¿ Jf ¿/j X)\¡hnte 
U the Dififintt tífihe Sftu frm íts h 
m 2,7664 f 0 i. And whétt én i»- 

TO!- XI; £ 



crtdibk Di fiante that is, nciil appéar 
by the famt Wayof Reafotiing that tfg 
itf'ed in meafítting that ¡f the 
For iftxvciity five Tcars are rrqitireti* 
for a Httltei óút of a Canrion, -svitb 
its fitTitvft Smftnefs 1 to travel freni 
tht Snn to nsj then by mititipíying 
the Nftmher 27664. inr& * roe 
¡hall Jitíd that fitth a *BvJ:et moa/d 
fpend almafl feiten htmdred th'oufand 
TeaTS, in üs J-ournty bttween as and 
the tirar tfl of i ¡te fixcd St^rs. And 
jet toben in a ctearífight tve upan 
them> we carmot think . thtm abové 
fitmt fin? M^ilcs over our Tíc&ds. What 
I have hsre ivqttired into 7 is concern - 
ing the neartji of thehu P¿r ih¿ 
ather; Jjace, as teas bejore tbfervtdi 
they are fo mnch farther rerfícved iñt* 
the Heavens, that the Difiarjce of the 
tieartf from the follorsifíg ontS) is ai 
'gtéat ai the Difiante tf thoft from thé 
Sttni tvbat an immcnfity mnfi ihtre 

ftiii remam • — = • — -■ Whtn I havé 

beeu rtfttTui* thas teith my fdf, 
1 thüiight ali our Arithmetiiií tp¿if 
ncthtrigt and that wí are verfed but 
in the vtry Rudimentt of Numberi 
in Compart'fon of thh %reai Sam. 
This is indesd a very ínge'nious Con- 
jtiélure of Mr. Ungen s. But ourFL-m- 
fiead ha^ ac hft íouná t by wo'ntferFuí 
diligénc Obfervariom, cliac che fixe'd 
Sears havé an aiunuai Parailax^ 
which is a cofripleac DemonQraTioü 
óf Lhe Morion of che Earch. And 
chai rhis Paralhíc is akiuc 30". 

But the folJowjng Particularí* 
whích are worth Obfervarron T are lo 
many Confequenceí of íhe vaft 
DHb'nce of ihe íixed Stars, 

Fhfiy If we were co approáeh 
ninery nine Times, nearer tn the 
fíxed Sizts than \t'e now are, ío 
thuc we were diílanc from cíiem» 
but a hu nd red ih -Pare oí the prefenf 
DHlance, we fhüuld fee íhem but a 
very he de bi^er th^n tve do now 5 
for ehey v.-uuld ^ppear no big^er 
ñor no oíéicrwife than chey da now, 
when luoked :1c wíih a Ttlefcope 
whicK ma^nífies ihe Objcfi a Hun- 
dred Tirhes, 

Stiondiy, Kme Farrs at leafl i 11 
Ten óf that whote Space whích ís 
betvvixc us and che Sxed ScaTS> re- 
ceive no more Lighc eitta from the 
Sus- 
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World : In order therefore to ex pía i n the N ature and 
Properties of them, I íhall fatisfy my felf, by explaining 
here the Nature aud Propetties of the Sun, and the Ex- 
plicatíon of the one may ferve for the Explicación of 
the other. 

5. wiiai %H We nave already feen, that that Part of the World 
£tmif th * m — e Center oí which the Sun is placed, and which 
reaches every way agreatdcalbeyond Satnrn ? 1 is a cer- 
tain Vortex ; the Matter of which, except the Earth and 
Pl aaet s ? i s v er y 1 íq u id a nd tra ñiparen t . To w h i c h w e may 
add, that all thís vaít Extent of Matter, is compofed of that 
of the firft and fecondElemeiitonly, and that itcontains 
a great deal more of the firfl Elcment than is neceífary 
tofill itpall the Interflices that there muft be betweenthe 



Sun or from any oF ebe fixed Sears, than 
wedo from [he Sears In actear N;ghL 
Thiráíy^ Lighe (beca ufo as vvas 
íhewn abo ve in tbc N^tes ora Parj I. 
Chap. 2.7, Att. 30. ic is propaga téd 
from che Sun to che E-jrth in abolir 
feven Minucesof Time) cannoc come 
from che fixed Sites to us in Jefs 
than Sony Days time at the Jeafí ¿ 
x and Sound could not come from 
chence to us in lefs Time than fifry 
thouiand Years; and a Ball fhoc out 
uf a Can non 3 would take up much 
longer Tímellül. Ste ihz PhiLifiphitet 
Tra*f¡i£IÍQttf m No 2.09. - 

And from henee the famous Mr. 
Whtflcn átavts a very Ingenious Ar-," 
gument which overehrows both the 
Prole rnaíck and Tychbriick SyMems 
oF rhe World : * ff * f¿ys be, bhere 
f be any DjfFerenee in che Diíbtnces 

* of the fixed Sears from us, and norte 

* of rheP colema ick Aílronomers ha ve 

* ventured peremptorily eo afñrm 
1 that (here is ri6[ j rhenby rea fon of 
■ rheir vaft Diftances, che Time 

* which Lighc cakes up in coming 

* from 2 fixed Star cu rhe Eareh,muít 

* be very greac, not co be meafured 
1 by a few Hours or Days> but by 

* whole Weeks or raiher Monchs, 

* Whence ir will follojw» that rhe 

* truc Places of the fií¡ed Stars, cha 1 

* they are both really and apparenríy 

* in cheir proper Paral tels óf Declina- 

* rion i yet withrefpeñ to cheírnphc 

* Afcer>fíonSí will very much diftVr 

* from their apparenc Placea ñor wi 11 
• * any one of them> unlefs by greac 

fi Chance? e ver be in chatPlacej wi th 
\ rcl'pe¿t corhe Hori^onor Meridian 



( of che Earih where ic appears co be. 
e And bdídes \i will folbw from che 
¿ Djffertnct" of Di flanees, chac che 

* real Order and Situación of rhe fixed 
í Sears with regardto each other, is 
1 nocfuchaswefee i c from theEarch* 
e We do indeed certa! r-ly know by 
e Obrervation? the particular Parallel 

* which any of chem-is ini becaüfe rhe 
4 fucceílive rropagationof Li^hcdoe* 
i not ac all difturb their Situación 

* fideways; buc w ha c their Places are» 
'* with refpecvt co e^ch oth^r in any 

4 Parallel» cannot at all beknownhy 

* Obfervation, unlefs we knew their 
e Diftáncesj and coníidered well whac 
í Time Light would take to país 

* ttirough them (which atprefenewe 
c do nac) Now fjnce we know the 
¿ Places of rhe fixed Sears according 
E co their Longicude and Lacicude 3 

* onlyby having their Places with re- 
e fpecl to cheir right Afcenlion and 
1 Declinación given byObrervation ¡ 
( ic will cerr.,LÍnly follow» thac rhe 
( real Places of the fixed Stars can 

* never be ac all decermined by us, 
1 the fucceílive Moción of Lighc 
c hindering ic. Which íírange or ra- 
L cher whimTicíii thmgs in che ancle nt 

* HypotheííSí has noc been obferved 
s by any Body (chat I knowof) but I 

5 think it i s very wellworth the No - 
e cice of cheFolJowersof Ft$kmy{\i 

* chere remains any fuch,) Where- 
£ fore I leave Jo ítrange and fo un- 
1 arel ricial an Invehtion to be con- 

* llder J d by them and co be defpifed 

* b y you /^/íraracíw, Léü . £.23-5. 

1 Is a cerrain Vértex , &c, Ses thí 



Parts 



Chap. 25. #f Natural Phtlo sophy- 

Varts of the fecond Element: In Confequence of this; 
jfmce it is certaín that Bodíes which move in a Cirdc, 
have a Tendency to fly off from íhe Center of their 
Motion, and that the groíleft and mofl heavy Parts, 
fuch as tbofe of the fecond Element, have a préster 
Tendency to fly ofF than the other; it neceílárily fol- 
JowSj that the Parts of the fecond Element ought to 
go off from the common Center and to approach as 
iiear to eacft other, as their Figure and particular Mo- 
íion wííl allow ; So that they ought to forcé ioto the 
Place which they leave, all the Matter of the firít Ele- 
ment, except fo mitch only as is reqtriíire to ñU up the 
Intervals between them. It is certain therefore, that 
towards the Middle of the Vortex in which we dwclJ ? 
there muft be a large Quantlty of Matter, which is 
compofed of the firft Element only ■ and it is this 
Maís of the fubtle Matter which pofícííes the Center 
of the Vortex in which we are 1 , which we cali the 
Body of the Sun, 

6. We 



1 Which wc Ciilt the 'Body of the 
S»Ti t &c.) Sin ce we have fhewn 
that che fubcle Marter mentioned ali 
ahng above> and the Vortexes men- 
tioned befow (in the Notes o» Art> 
20.) are fi&itious and contrary ta 
the Nature of Things: Let us hear 
whac the iüuflrious Sir Ifiat Nemm 
fays fo incomparable well conceru- 
3ng the N ature of the Sun and 
Stars from ocher Principies. r Do 

* nut great BodieSi fxys he? eonferve 
£ their Heat che bngeít their Parts 

* heacing one ánóther; and may 
4 no; great denfe and fixfd Bndies, 

* when heaícd beyond a círtn ; n 

■ Delire, .emic Light fo copiouíly 
f as by [he Emi ilion and jRe-a£tian 

* of its Lighr, and the Refle&ions 

* and Rerra£Uons of its Rays with- 
' in íes Poresi logrow flillhotcer> till 
1 ic comes to a cemin Period of 

* Heat, fuch as is chai of the Sun; 

* And are not íhe Sun and fixed Stárs 

* greac Earths vi-hemendy hot> whofe 

* Heac 1 s coníerv'd by the greatnefs of 
1 the Boíl i es, and the mutual Acción 

* and -. Re- ü £i;ion bsiween thém ánd 

* the Light which they em'it, and 

* v/hofe Parts a re Itepc from ftiming 
£ away, notonlyby iheir Fixiry, but 

* alío by the Wvlghv and Denfity of 
e the Armofpheres incumbent «pon 

* thíirii and very árongiy compref- . 

■ fmg [hem 3 and Cündenüng xhe 



c Vaponrs and Ejthalgtíorjs whlrh 
*• arife from thetn? For ifWarer be 
1 made lukewarm in any peilucid 

* Vefielj and thac Veflel be aftersvards 

* empiíed of Airi thac Wacer in 

* the Vaíwtm wiíl bcibble and boii 
c as vehemc;)dy as it would rio lf 
4 heated mtich hot«r in 3 Vefiel 
c fec on che Fire in the open Air. 
' Fnr the Weighc of. the incúm- 
1 benc AtmoTphere keeps down the 
c Vapoursj and hinders the Waier 
1 ti'Qm boiling> untill itgrow much 
1 hotcer ihan is re^uiíite co make ic 

* boilin Vacnv. Alio a mixture uf Tin 

* and Lead being puc upon a red hot 
f ¡ron in ftffjíft, emits a Fume and 
É Fíame ¿ buc che fume Mixture i n^he 
6 open Air, by rea fon of the incum- 
1 bent ÁtTnofphere, does notfomLifb, 
1 as emít any Fümei which can be 
£ perceiv^d by Sighc. In like man" 
i ner che grear Wtighcof the Atino - 
< fpherej which lies upon the Globe of 
( che San/ (For the Weight of Bo- 
diesupon thí Superficies of che San» is 
;o the Weight üf Bodies upon the Su- 
psríicies of rhe Eíirtbj as the Mugni - 
rude and Denficy of the Sun ts to the 
Magnimde and Denficy of che Eanh,) 

* may hinder Bndies chcrL»from riíing 
» 11 p and goinji away frum the Sun in 
« the Form o f Va pon rs and Fumes, nn- 

* lefs by Means of a far g reate r Hcac 

* than that whteh on the Suxface of 

F % * * our 
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c T^uvtry & We certainly find in this Mafs of fubtle Matter, the 
SwZhlth femé Propertíes which Experience fhews us, that Ehere 
parMkttetht are in the Sun.. For firlt, This Mafs of fubtle Matter, 
mptkk, h ot this very liquid Body, which we may compare tothe 
r ■ fineft píame, muíi: neceí&rily be round which Way 

foever ít be tnrned about ; that is* if it be cut by any 
Plañe parailel to the Eclipticfc, in what Part foever the 
Se&ion be mádc, it muíl always be a Circíe, other- 
wife it w o u Id folíow, that there were Particles of the 
fecond' Element, that were not got fo far from the 
Center of the Circle which they defcríbe, as theyought 
to be, but chis is ImpofTible, becaufe the Heavens are 
fluid. 

f.mu&fimt 7* Further ; becaufe there is always a large Quantity of 
tfthtMttter the Matter of this firít Element, which cndeavours to 
?mfM* he £° off fiL ' om theCenl:er of the Vortex, and which does 
pJL'r "maui* índeed go offfrom thence tbrough the Interdices which 
fjj/írj in hy there is betweeñ the Particles of the fecond Element; 
tht FoíCiw it always endeavours to go off in Planes parailel to 
the Ecliprick, and never tends to the Poles. But be- 
caufe the World is full, the Matter which goes thus 
off from the Sun, for ees other Matter to enter by the 
Poles: 

2. That thé 8- Becaufe we confider allthe fixedStarsas fo many 
$° íeS °íftm ^ uns J w hfch confequently ought every one of them to 
flcdstír7/c have thcirown proper Poles and Eclipticks, from which 
placed dfrtWy the Matter ought to fiow in the Manner jufl iiow de- 
E^fidtf frribed; it is reafunable to think, that that Matter which 
fiLTotber flies off from the Places near the Ecliptick of one Star, 
fxcd Star, enters in by the Poles of another Star, which is con- 
ñrmed from henee, that we cana o t coneelve how a great 
Number of Vortexes could fiibíilt long together, with- 
out deflroying each other, and being all blended into 
one, if the Poles of fome did not direótly eorreípond 
to the Eclipticks of others. 



1 oúr Eárth would very eaüly twn \ * 

* them into Vapoursand Fumes, And 1 * 
1 íhcfkme greai wei£ be may con den fe r < 
¿ thí>fe Vapours and Exhalatíons as j c 
■ íüOn as rhey (hallar any time begin i 4 
E ro afcend from che Sun» and make I * 
e ihem prefendy fall bnck agair» into i E 
e himj and by thac AííVon increafc I * 

* h¡$ Htátj much afrer the ínaD&eri i 



that OD our Earth the Airincreafes 
ihe Heac of ;i cutinary Fire. And 
ihe lame Weighc may hinder the 
Globe tif ibc Sun from beingd'tmi- 
nlíhed* unlefs perhapsby ebe Emií^ 
fion üf Lrgbd and a very fmall 
CnianúEy of Vapours and Exhala- 



9. Now 
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9. Now theMatter of the firír. Element whích enters 9* That ^ 
IntoaStar at one of its Poles, goes onín a íiraight Línc, *^^¿L* 
tí 11 it meets wíth thc P anieles of the fecond Elérnent 

which are on theSide of the oppoíite Pole, againfl: which 
ftrikirtg and preffing wíth all the Forcé and ímpetus of 
its Motion, ít is rcfle&ed, and then tunied round in 
Planes perpendicular to theEcliptick ; and being moved 
«very Way and on alISides, it pufhesaway thePartícIes 
of the fecond Elcment, which were got nearer tban 
the reíl to the Ccntcr of the Star whích they incompafs ; 
and confequently ít mull by tfaís Means become round, 
not only at the Poles and the Eclíptick, bus on every 
other Síde of the whok Mafs : It follows therefore, 
that the Sun is an exa<3 and perfeít Globe, 

10. We fee alfo, that the Sun ought to be lumínous, ^T'Vht' 
bécarjfe theMatter of which it is compofed, by puiTiing 

all round, adds to the feveral Motíons whích they had 
before to maketheina liquid Body, íiiéh an Impreílioti as 
is requiíite to make them, when they fall upon the Bottom 
of the Eye, fliake the Extremities of the fmall Nerves 
which are there, arad fo caufe the Seníation of Light, 

ir. ít is eafy to colleír. from henee, that the Sun is Ir > *h 
<ü\rtuaUy hot, that is, that it has a Power to excite the Sen- n " hc>t ' 
fation of Heat inus: For itwas before íliewn, that this 
Powerneceifarily accompanies thatof Líght, andíspro- 
portionable to it; fo that the Sun being very luminous, 
it muíl alfo be very hot. 

12. ítmay be obferved herc, that fome of the Partidos I2 - <*■ 
of which the Sun is compofed may fo meettogether and f¿** m thí 
be cntanglcd wíth cach other fpmetnnes, that though they famai. 
continué in Motion wíth refpeft to the Particles of the 
fecond Element, wíth which they are furrounded; yet 
wíth reípeft to each other they are at reft, and fo com- 
poíe an opake Body, like the Froth formed upon the 
Surface of Líquors when they begin to boíl : And this may 
itrve to account for thofe Spots whích we oftenfee, by 
the Help of Telefcopes, upon the Body of the- Sun. 

13* It ís alfo obfervable wíth regard to the fe Spots, that * 3 tUy 
wc neverfee any of them, but near theEcliptick ; becaufe, XhZw\T** 
though any one of them íhould begin to be formed near ¿Hpntk* 
the Poles, as foon as it bicornes pretty large, it muíl be 
forced to qait thofe Places, and retire towards the Eclíp- 
tíck ; for the Matter whích defeends from the HeaYens, 
and enters in at the Poles of the Stars, will puíh it and 
drive it that Way ; and accordíng to the Laws of Motion , 
the Tendeu'cy which it has to go off from the Cerner of the 

E 3 Circle 
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Jsfon tht 

togettií 



Cítele which it deliribes, wíll caufe ít to approach the 
EcHptick as the mofl remote Place. 
z^whytht 14 And it niay fo happen, that fiich a Number of 

tiTJfúmnimss P e d by each other, as to covcr almofí: the whole Body 
ff j¿& of the Sun: And tbls agrees with what we read.in fome 
Hiftorians, 1 that the Sun has fometimes appeared with 
a very faint Light for a whole Year together, fo that 
Men might look üeadíly upon it: without dazling their 
Eyes- 

x$iTkñtttii xf* And becaufe, dnríng this Time, the fixed Stars 
^ ak s$* ^ ^ not a PP ear le ^ s lutninoos than ufual; it is rnanifefi: 
*ijghtisMt to that the Weaknefs of the Sun's Light cannot be im- 
bt Jfiribtd to pnted to any Vapours or Exhalations in the Aír ; for if 

9 ¿ k kít\fc ]t ^ en the ^ tars wou ^ have been hindred 
fixeJstlrsdo from fhining líkewife, Andthísíhews us alfo, that the 
mt receiye £xed Stars do not borro w their Light from the Sun ; 
*fiwt tkt%m *" or ^ rlie ^ ^ t ^ ie y wou ^ not nave appeared ib bríght 



Spsttsof the 
San fín&y 
dififftear* 



as ufual. 

16. The Comparifon which we juft now made be- 
tween the Spots of the Sun, and the Froth which ga- 
thers together upon the Surface of Liquors when they 
begin to boíl, give us Ground to think that they may be 
diifipated inLength ofTime as Froth is; eíther becaufe 
the liquid Matter of the Sun, which is in a very quick 
Motion, and agitated to the higríeft Degree, begins to 
difunite the Bottom Parts of the Spots, whofe Particles 
were flopped by each other; or becaufe this Matter 
gets over the Spot which fwims upon the Surface, in 
che íame Manner as boíling Liquor rifes up and flidjrfr 
over the Froth, and at lafl finks it to the Bottom of the 
1 Veflel. 

1?. why the 17. It may be obferved alfo, that íf any of thefe Spots 
s*» epptxrs clffappear in this manner, the Liquid Matter which paí- 
b thít%l?e fes or m "dc:s oVer it, and whofe Paífage is thereby itraight- 
*>hrrttk r $$ot ned, and its Motion accelerated, muít prefs upon and 
Tfrf 1 "^ P nia f° rwarc * more £ ban ufually, the Particles of the Se* 
f f UTe * condElement which are againft this Place, and focaufe 
us to perceive a brighter Light there, than in any other 
Partof theSuifs Surface; and this isconfirmed by Ob- 
íervaríon: For itíbmetimes hashappened, that upon the 



i . Ujií the Sn» h¿t$ fomtthnst ap- 
f-turtd, &c] J'liny Büok II. Chap t 
30, ' ThíTf h#ve bten pruAigims and 
vtiy Uttg Edipfcs of the Su», as wkeu 
Ctffjr (he Dl&ttor &as kUfedt and at 
tht Ttme flf the Wat with Mark 



Anihony ; it being pafr fir atmift á 
Khoie Tear together. And Píttfariht 
Of [he Opinión* of che Piulofbpheirs. 
Xeiwphane* «rites éf *n Edípft the 
Siutfor a vfhoíe Month. 

4 diíítp- 



Chap*25* «/Natural Philosophy, 71 

difappearing of a Spot feen in the Snn's Body oneDay, 
an extraordinary Fíame hath been feen to fucceed k the 
¿ext Day, 

18. It ís alfo reafonable to think, that fome of theíe ifjumihú 
Spots may be fo thick and denfe, as to reqtiire a very long ™*y 
Time to diífolve them mtirely ; rhey may rherefore rife ¡J^* fl ** 
up again to the Stirface of the Fluid ín which they were * ' ^ 
immcrfed, and be ímmerfed in it again afterwards, be- 

fdrü they are whollydiffipated: So that we need not be 
furprifed when we fee fome o f the Spots upan the Sun 's 
Body dílappear and appear again, in lefs Time than we 
can can eoneeive them to be entírely dííEgated, and new 
ones fbrmed. , * ^ 

19. If the fixed Stars are Hable to the íame Altemíons,. 19. a» f*m& 
íince they are at vaítly greater Diftance from us tfran fi*'*?**** 
the Sun; ít is eafy to Imagine that they may entirely ZZ^ws 
ceafe to be feen, when under fome Círcn inflan ees, in *#«r- 
which the Sun would appear only lefs luminous. When ce 

it is not at all wonderful, thatwe ííiould now íeefome 
fixed Stars inthe Heavens, which the Anticnts con Id not 
fee ; and that they obferved íbme ín their Time, which we 
cannot find now : Ñor was there any Wonder in that 
famous Star whích was firft feen abont the io Th of Navem- 
ber in the Year 1 572, amongft the Stars in the Con- 
ftellation called Cajjiopeia 1 which appeared all on afud- 
den larger and brighter than any otherñxed Star ; but af- 
terwards grew lefs and weakeij til! at laft it whólly difap- 



í Whuh appear ¿d ctl en a fitifd?n> 
&c] The Appearance of new Sears 
is mueh better necounced for from 
the Theory of Coméis. For tho* 
ib me of the ñxed Stars may be fo 
very remore from us as nnt (o be feen 
by [he Help of our beft GlafTes, y t í 
as they are fiery Bodies like the Sun> 
if any new lAatter or fewá be ad- 
ded to them, tht-y may on a fudden 
b':ne ouc Ib as co be feen by the na- 
frad Eye, bríghter chin any ocher 
Star ; and as this feweí ís devouredj 
they may diminifh in their Bri£hr- 
nefs, and by Degrees remrn to their 
firft ¡nviGbíe Sea te. And that Co- 
mers might probubly fupply them 
with th¡s Fewel, See SUIfaacÑe»- 
tcrt's Principa Hook 111 . pjt£. 4.81. 

* The Comet whích appeared in 
c 1 6S0 In ks FeriheJion, was not ío 

* fu r efiftam from the Sun» as the 
* '■ dxíh Part of the San** Diameter, 



1 and by reaíbn of its very great Ve- 

* locity i o this neamefí j and fpme 
s Denhty ihat there i 5 in rhe Sun** 

* Atmofpere , ir muíl meet wíth 
1 fome Rcfiftancei and be a I i tele re- 

< tardedand approach nearertjie Sun ; 
« and by upproiscbingín this manner 

* nearer and nearer ro the Sun every 

* Revolución, it miííl at Jaft fall into 

* the Body of the Sun. And in ics 
f Aphelicin, where ít movesíloweít» 

< itmay íom^times be ret arded by the 
c Attra&ion of ocher Comees» and at 

4 fome time or oiher falJ into the 

* Sun. And foche fixcd Srari like- 

< wlfej which by Dog rees wañe : hem - 
t felvep by fendin^ r fortb Light and 
1 VapoutSj msy be fupplicd by Co- 
e mets fafling into them, and by the 

* krndling of this new Frwi'í in 

5 them, they may be taken for new 
|* Stars, 



E 4 peared 
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peared in March 1574. wíthout haviiig at all changed it$ 
Sítüátíon which it had at firft, wíth regar d to the fixed 
Stars whicji were round about ¡t. 
¿o, That tht 20. From what has been hitherto faid, it folio ws, that 
íxaJ/iutks Sun ought to be placed in the Cerner of th^t írregu- 
Ttntrrlf i¡h lar Spaee, which ¡s poííeffed by hls Vonex, amongftthe 
Vtit&t many other Vortexes, which have fixed Stars Í11 the 
Centers of thern. íáut íf we confíder that the Matter of 
the firi] Element which flows out of one Vortex into 
an other, may not be determíned to go dire£ily to the 
Center pf thís other, we may conclude, that the Star iri 
one Vortex onght to be in the Middle between the Center 
of the Vortet, áhd the Place which the Matter of the 
flrft Element, fent out of other Vortexes, tends to. 
zuT!>tC<™ft 21, Thisbeingfo; allthecsdefiial Matter which turns 
p/ tbt Suws about a Star, will be írraightened and forced i rito a nai> 
Apo^un], rower Channel in fome Places than in others, and by thís 
Means, theCircles which aredeferibed by di tferent Por- 
fióos of thís Matter, will be excemrick wíth refpecl: to 
the Star about which they moye ; and thís is the Reafon 
why the Earth does not always move at equal Diftances 
from the Sun, Befides, as Chaff and Pieces of *Wood, 
iwimmÍDg upon the Surface of Water that turns round, 
do not always deícribe the íame Gírele, but deicri.be 
Gíreles fometimes íieárer and fometimes further orT the 
Center pf the Vortex, ib ín like rnanner the Earth in. 
turníng about the Sun, does not always neceíTarily de- 
ícribe the fame Círcle : And henee it is, that the great- 
¡éfí Díftance betwixt the Earth and the Sun, pr its Apo-r 
geunt may alter in different Ages, and be obferved fome- 
times in one Part pf the Firmament and fometimes in 
anothen 

7htRe^ 22, *In order to expíain the wholc apparent Motion of 
fan wky the the HeaveiiSj there remains nothuig bnt to find out the 
^f^ J Caufe, why the Earth in its annua! Motion about the 
faraUd u h Suri is carried in fuch a rnanner, that its Axis always con- 
f eí f* tuiues paral] el to its felf, or which is the fame thing, its 

Poles always are dírcíted tovery nearlythe fame Poíots 
in the fhrryHeaven. Bnt thís will not be ver y diíHcult to 
pecourk for, if we confíder, that the diurna! Motion of 
fhe whple Maf<¡ compofed of Earth, Water, and Air 
determines the fuBtJe Matter, which is in continual 
Agitador! inthe ¡uward Parts of the Earth, to retire from 
¡ts Axis, and go píf ín, Planes parallel to the Equator ; 
;and that at the fame time there muíl neceííarily enter 
ífjtp thofe Parts which arencar the Poles ? 3 like Quantity 
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of the fame fort of Matter flowing from tbe Parts near 
the Ecliptick of fome neíghbourmg Vortex : For ir is 
eafy to conckide from henee, that when the Earth has 
once begun to rcceíve the Matter which comes from one 
particular Part of the Heávens, it will continué to re- 
ceíve ít more conveniently, than it wiü do any other 
Matter |¡mt comes from other Parts ; becaufe Its Pores 
are more tltted to recdve it^ and ít can enter fnto them 
without Inter ruption : Wherefore thefe óecult Pores 
which we conceíve to be parallel to the Eardi's diurnal 
Motíoti, muir neceííat íly be fo placed, 1 that the Mat- 
ter which enters into them, muíl enter direclly ín ; which 
¡f it'doesj the Poles of íhe Earth muít always bedireél- 
ed to the fame Parts of the Heaven, and confequently 
its Axis keep always parallel to ítfelf* 

23. In 



I That the Matter whick triitfti 
5íc*] Thac the Vorcexes of Matcer 
¡n which the Planees fwinii are 
mere Fi&ions and contrary co ihe 
Fhícnom en a of No cu re ; is evidenc 
from the following Argumenta; 

Firjli The immenfe Space of the 
World is fo far from being fuíl of 
Maccer (which imaginar y Plennm i* 
the fole Foundation of che Fi ilion oí 
Vortcxcs) thac on che concrary 3 thac 
Space which i 5 fill'd with Matter, 
bears no Proporción ac al I, to thac 
immenfe Space which is void of all 
Maccer. Sfe the Natts on Part I 
Chap. Yiii, Art. 2. 

Seccndfy, It is evidenc from the 
Moción of CometS) which pafs very 
freety inche heavenly Spacesall Ways 
and from and to all Parts, (in Oros 
which cut the Planees Orb*ac aiJ An- 
gles) thac the Planees cannoc be car- 
riel along by Yortexes of Matcer, 

Thirdíy, * According to the Laws 
f of Afironomy a Body which re- 
f volves inan Éxcmtrkk Orh, moves 
' flower in its Aphdhn t and quicker 
c in it* Ptúht\hn\ but aecording to 

* the Laws of Mec>hanirjks> the 

* M at ter of the Vor cex ou gh c rü m o ve 
t fwifcer wihere The FJace is íiraiter 

* and more eowpTfJfid 3 that is> in rhe 
( Aphelinn. than Vhere the Place is 

* wideri ánd icfi (vmprcjjed, that is in 

* the PcrihclUn , which two ihings 

* conrradift each other. Thus in the 
1 beginning of the Sign tfr¿0» where 

the Apheüon of Mats now ií T che ¡ 
D] fían ce betwixf che Orbs of Man 
and fp¡ns 7 it to [he Manee be- 



¿ tweén. the fame Orbs Irj rhe be¿jin- 
c ning of the Sign -Fifia in che Pro- 
' porción of three co two veryneai- 
£ iy : And therefore che Matcer of 

* the Vorcex concained between thoíe 
« two Orbs nvghz, to move fwifterin 
e the Beginning of Pifies* than in 

* che Beginning of Virgo ¿ ñ che fame 
1 Proporción of three to two j For 
' che íiraiter rhe Space h, through 
L which che fame Quancicy of Mac- 
f rer paífts in the fame Time ofone 

* Revoiiition» with fb much the 
c grea rer Ve Joci cyou^htic to pafs* I f 
1 cherefore the Earth were carried 

< aEong in this Cítkfiial Maccer 5 being 
4 r c] a ü v eiy a t re íl wi t h i i s and r evol v 'd 
í togecher wirh ic about the Suri ; it5 
1 Vtrlocity in the Beginning oí Pifies* 

* wouJd be toits Veloci fy in the Begin* 
1 ni n¿ of Vir¿o, in a íeíquiakerace Ra- 

* tio: Whence the apparenc diuf- 
r nal Moción of che Sun in chebegin- 

■ e ning of Virgos wotild be more 
1 ihan feventy Minures a and in che 

* Beginning of Pifies* hü than for [y 
« eight Minutes. Whereas ( "wefíad 
« by Experience) the apparenc Morí- 

* ün of the Sun is greater tn the Ee- 
f ginning oíPifces* than in the Begin» 

* ning of Virgo, and therefore tfre 

* Earth mpve* fwifcer in the Begin- 
£ ning of Virgfi than tn che Begin- 

* ning of Pifies. The Hypothcíís 

* cherefore of Vorrexes dirtítly con- 
í ci'adiíí? the Aflronomicai Phxno- 
e menai and cends more ro confountj 

< the Catleñial Motions chan to ex- 

< pjain chem. See Wr»r- Priwip, 

* $tak II. Scfal, 10, Prtp* LUL 



74 ROHAV LT's System PartlL 

ihat ihe 23. In order toconclude my Opinión concemíng the 
vít^Za*** Nature of the Planets, ín fewWords; we may add to 
spbcrkai what has been airead y ¿aid of their being ípherícal Bodies, 
s^ífj, which 



Fónrthty, * If three equal round 
c Vefiels be Slled» the onc with Wa~ 

* ter 3 [he ocher with OiU the third 
« with multen Pirchj and the Liquors 

* be ítirrcd about alike co give rhem 
e a vortical Moción ; the Pitch by "i es 
c Tenací cy wi II lo fe ,i ra M oí i on q u i ck- 

* lyj the Oil being lefs tenacious 

e will keep it longer> and che Water , 

■ being lefs tenacious will íceep it 

* lungefl, bu: yet will lofe ic in a 
c /lio re time. Whence ít is eafy ro 
1 u nderftand? that íf many contiguous 

* Vórtices of m oleen Pitch* wereeach 

* c*f rhem as lar ge as thofe which 
É fome fuppofe to revolve about the 
c Sun and hxed Sears, yet thefeand all 
c " their Pares, would 3 by rheirTenacity 

* and StifTnefí, eommunicire their 

* Motion to one anorher» till they all 
1 re íled a m ong , c h emfel v«s* Vórtices 
e of Oil or ^ ^acer a or íbme fluider 

* Maicer, míghc concinue longer in 
6 Morton^ but unlefs the Matcer were 

■ void of aU Tenacity and Atención 

* of Pares» and Com mu ni catión of 

■ Mution (which is nocco be fuppo* 
íed) the Motion would conftancty 

* decay» * Opthks, pag. 374. 

It is evidenc therefore thac the 
Flanees are not carried along in Vor- 
texes of Matreras in a Ríver, Buc 
ic now appears from the mqfl ex- 
a£r Obfervarions of ihe Fhscnomena 
of che cicleflial Motiuns, that they 
aré fo placed in the moñ free atid 
upen 5paces>as to re voJ ve about cerní n 
Ccnters by a Forcé camponnded of 
Gruvity and a Prtijefiitt Motion in 
ftraight Lints j which werc imprefled 
upr>n them by God aeche Beginnings 
uix, chelarger- Planees about the Sun, 
and che Sitfllires or Monns about 
their own Planets; I íhall explain 
the Whole; of chis in a few Words t 

Bícaufe all Maccer gravitares 10 
tvards uil Matrer* inaccrta'tn Propor- 
tlon to che Quantiry and Diftance 
(See tht. Notes on Chax* ^8. of tkh 
Pan) And becaufe the Body of the 
Sun is much larger than all the Pla- 
ijets pue together ; ic is manifeíi that 
if all the PSanets v/ere at reñ in 
their proper Places^ they woultí by 
their own Graviry be csrried direfVly 
lítíjü the Sunj 



Now becanfé the Café was thttij 
and all rhe PJanets gra-vii¿t*d co- 
wards the Sun» God imprefied upon 
chem a projíflile MMioiMn flraigh 
JLmts allbj in fuch a manner as ro 
be perperually pull J d from chele 
ííraight Lines and lee pe from ítyirig 
ofFlrom their Orbsby Graviráti6n>ana 
se che fame Time to be perpetually 
ürged on by that projtü'Jé Motfott, leít 
they /hould fall into the Sun by the 
Forcé of their Grjvicacion : So thac by 
theíetwoForceí aéting together» they 
muft neceflariJy be carried in fome 
curved Line about che Suns juft usa 
Srone turned about in a Süng a by 
being perpetually hindred by tba 
String from flying ofT, all the whüe 
that it endeavours to recede from the 
Cerner by its projeéfcile Motion, de- 
ferí bes a Gírele. 

This will be pbiner by lnokicg 
on che Scheme. Let S be che Sun» 
A a Pbnet; and in 
rhe firrt Momenc of Tab, XVIII* 
Time» let A de/cribe Fig* 1. 
by íes prnjefíiíe Mo- 
rlón* che righ c Line AB ; in theíecond 
Momentof Time^ if nothtng hindred 
id ic would go on ftraight ro c s and 
deferibe the Line Be equal 10 A B. 
Bur when it comes to B ii is pnlled 
by its Gravityj and made co decline 
frórn the ftraight Line Bi"> and to 
go in the ftraigñt Une BC, So 
Ifkewjfe when it comes to C, it ii 
pul Ied by its Graviry and made to 
d r cisne from the ítraight Line Cd, and 
to go in che ftraight Line C D. Now 
if theNumberóf iheTriangles ASB* 
B SC, CSDj be innnicely increafecii 
and their Breadth ínsanírelydíminííh- 
ed, their laft Perimeter ABCDEF 
wi}] be a ctwe Line 5 and fo the 
Graviry by which chePlanec is pulleíj 
from the Tangen c of the Orbj wilí 
; 2.Q cor.tinually* and tbe Planee w>U 
: alíí> be carried ín this «curve Line 
abouc the Sun, 

If the projtftife Velccity be ib ex* 
a£tly ad[ufted to rhe ¿ravitaim^ Fmt 
as to balance each oth cr in fuch 3 
Manner thac the Planee íhall neither 
ápproach nearer to, ñor recede firr* 
ther from the Sun ¿ ín this Cafe ttte 
Planee w"»lJ deícribe an «xael Circlc 
about 
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which fhine by the Light they reedve from the Sun; 
that theír Superficies caimot but be unequal Hite that oí £he 

Earth, 



abone the Sun; ihat ís, if Sbefuppo- 
fed the Centén and S B the Radius of 
a Ckcle, BS C the Anglegeneratedm 
a Moment oí Time, Bcor BC che 
Tangent, Arch or Síne of rhis An- 
gle, and Ce the verícd Síne of dou- 
bk this Angle ; then if Be or BC 
reprefenc the prafáHte Velocity, Ce 
Wiil reprefeiít the granitattng Forcé : 
And becaufe (by the Property of rhe 
CBa 

Tab, XVIII- Circlc) Ce — ■ > : 

Fig- 1. SB 

Therefore thejjjw- 
íating Forcé necefláry to mate Bo- 
íl i es revolve in concentrkk Oreles 
with an eqüable Moción, mufl be 
as the Squares of iheír prcjeéiüc Ve 
lockies; appl'ied ro the Radiums of 
the Oreles j or che¿rd?tí4fi>¡¡£ Forcea 
muí* be in a duplícate Raeio of che 
prcjc¿ilfc Velocicies direítly, and a 
íírnple Ra tío of rheir Radius's in 
verfely. And jf SB be given, that 
ks, íf a Planee revolves in che femé or 
equalCírcks with different proje&ile 
Velocicies, the gravitaüng Forces 
muíl be as the Squares of chote Velo- 

Cl ti l 

Corel, i. And becaufe the perio- 
dical Tjmes are in a Ratío com- 
pounded of che Ráelo of theír Ra- 
diums dtreílly, and the Racjo of iheir 
Veloci □ es i n ve r fely ¡ the fe being fu b • 
ftituted for each other in the Raeio 
CE 2 , 

i the centripecal Forces wií) be 

o i> 

in a Ratío compoimded of che Ratío 
of the Radius'sdire&ly, and the Ra 
tío the Sq Ciares of thejr periódica! 
Times inverfcly* 

Corel. %* And henee k will aJíb 
follow; that if che Periodical Times 
be in a fe íqu i altérate Ra do of the 
Radins's (that i Sj che Squares of che 
periódica! Times as the Cubes of the 
Radius's) and for that Reafun* che 
Veiockies recíprotally m a fuh-dupli- 
cace Ra cío of the Radiums? che Ce¿- 
tripetaí Forces will be reciproca!] y as 
che Squares of che Radío s's. £ee 
2tfewt. PrinCíp. Svpfr I, prop. iv. 
€m.%, and 6. 

It appears by Obfervauon thac in 
the Revolutas of che Piarte ts abuut 
the Sun, and che Sa tellices about thf 
Planees, that the Squares of chelr pe- 
riodical Times are as che Cubes of 
theír Difianceíj shegravicacing Forcé 



cherefore by which they are recaí ned 
in theirOrDs, ísemy where recipro^ 
cally as rhe Square of thejr Di fían- 
ees. 

And the fame holds trtiei íf they 
are moved in any Conjck Seflion ; 
becaufe enere ís fuch an Affinkybe- 
cwíxt a r Gírele and thefe Se£tíons; 
a Gírele may be mase ro país i neo 
an EUipfis, and anElÜpfu i neo a Pa- 
rábola» and a Parábola incoan Hipér- 
bola ; and as by rhe Propeny of che 

Cítele ' 11 equal Tab, XVIII* 

Cc Fig, t, 

to the Dia meter, Ib 
in ail the other Sections the fame 
Quanticy isequal to theLatm Re&tnu: 
Wherefore if ihe projeelile Vtlocity 
wirh whkh the Body depares from 
Bbefuebí thac in rhe fame Momenc 
o f T i m e iha r j r defer ibes iheLine Be 1 
the centripetal Forcé caufes ic to 
move chrough the Space Cc, theEo- 
dy will move in fpme of cheConícfc 
Se£tions whofe Laíus Refínmwillhz 

, " BC^ 
equal to , - : And they wül be 
C c 

of differenc Species according tothe 
different projeétile Velnciríes, and 
the different direftions of them. Sce 
Priuíip. *Book 1. Prop. niiu Co- 

Henee it followsi that becaufe the * 
Mor ion of a Planee is retarded as 
ic recedes from che Sun, and accele- 
rated as it approaches rowards the 
Sun, the Planee akvays deftribtí 
tqtutt Anes in cqnal Timts, That i s 
i\ che Planee by moving from R co F 
in the Space of an 
Hour. deferibes the Tab 4 XVIII, 
Tnangle RAF by Fig.a, 
Rays drawn to che 
Sun; the fame Flanee in the íame 
Space of Time, will move in fuch a 
manner from F co L, or from L co 
O: tjrfrom OtoM, or from N co P, 
chat the Triangles F AL, LA O, 
O A M, N AP, will be eqnal coeadi 
ocher, and co che Tri angle RAF, 

This nobk Propoficíon may alfo be 
demonflrated ín che fcjllowing Man- 
ner* Let Cc be drawn parallei to the 
LineS Ü f then becaufé 
ihe Lines Cc and 3 B Tab.XVIil, 
are pa ralle*; the Tri- Ftg. r. 
angle SC B will be e- 
qual to the Triangle ScB, and alto 
equal 
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Earth, bccaufe every Part of them ís viíiMe, viewed 
every Way, I know that my Opinión in this Matter, 
is widely difterentfrom that of agreat inany Philofophurs, 
who think that they oiíght to afcríbe all poñible Perico 
tions to every Thing that is coiuained in the Heavens ; 
and becanfe they believe that an exaét fpherical Figure is 
ín íts felf a real Perfeétion, they thereforeaffirm^ that che 
Planets are perfeóHy round, Bot I freely depare from m 
Opinión whích has no Foundation to fupport it, and from 
which it wou Id folio w, that thePlanets wouldbeviiibk 
only in avery fmalIPart of their Superficies: For upon 
this Suppoíkion, all the othcrpamof them wouldnecef- 
íaríly reflecT: the Light another Way, ib that it could not 
come at the Eye. Beíldes, this pretended Smoothncfs 
of the Superficies of the Planets does not agree with Expe; 
ríe n ce, T h u s, fo r I n (tan ce, w c e an lee w it h a T el efe ope 
towards theEdge of theLrtght which falls upon the Body 
of theMoon, certaindark or obfcurelnequaluies, which 
look likc Shadows made in the Valleys by Mountai ns, 
and whích leiTen 7 and at laft quite difappear, according 
as the Sun fhines more or lefs direñiy upon thofe Places : 
And thefe different dark or obfeure Plaees,, (fome of 
which certainly proceed froin, henee, that there are fome 
Parts of the Moon whích do not refleéi fo much Light 
as others) have gtven Occafion to a great man y People, 
vrhen they look upon the Moon, to imagine that they 
fee EyeSj a Nofe 7 and Mouth, But we fee nó- 

Éfaing líke them when we look through a Telefcope. 



equa] to íhe Trianglci 5 B A : That 
is, becauíe A B C and C D are 
Lines moved chrouzh in equal Tí mes 
(by che HypotheGs) iheequalTri an- 
glas A B¡B t BSC f &c* w"i]l he eqúa] 
Areas defec-íbed in equal Time^ tíee 
Ntwt. Friiup. SúoM, Sift. \uPtop. I. 

Tms is [he Na tu re of che Moción 
of aH rhe Planfcj, as weli che pri~ 
mary Planees abnuc the Sun, as che 
Monns or Saeellíces about eheir owji 
Planees; except only chuc they are 
moved in Ell i p fes not much diffé-, 
rene from Gírele.?, 

But rhe projeítlle Moción may be 
fo very [quickj thar the Ellipfis ín 
uhith rhí> Pianct is carrieJ may be- 
come of a very great Len^m and very 
excenirkk; fuch as 
Tab- XVIII. ¡s here defenhed. 
Fig. ^ And a Planee mov- 

ing in fu¿h m Oib 
:s calfcd i Cima. 



f Nay» the projefliíe Moción may 
paífibly be fo much quietar ítilL 
thac che Planee may be carried in a 
Parábola, ibas never to re;urn again: 
Buc wc do noc Jtncjw of any fuch 
Moción in Na cure, 

Upon thefe Prtreiples the ükiflri- 
ous S:r Ifaac N~into«i in bis wonder- 
ful Bonk of the Mathmatitíil Prin- 
cipies Pki.'of'phy, has expiained rhe 
tnie Syñem of cheWorJd, andfhewn 
che trae índ adequate Can ft?s of all 
the cíeleflial Motjorts ylmoll beyond 
íhe Genius of a Man, 

A ni ín chis» the Sa^icity of IQp- 
itr i a v¿ry wonderfuL who though he 
could not demonfíratc rhe Caulcs of 
the círlcfl.al Mócions) yet he hit oíF 
che t roe Principies by a furprífingEy 
happy Conjeture. S°e J^/ír^s ín- 
trüdiiflian cu the BQok Of íhe Mation 
of Mar$* 



iq. All 
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24, A 11 thefe thtngs being ío; we camiot btit thínk H- ^ hst 
that 1 the Planees are very like üur Eanh ; which would fj s h€ ar P J% 
ñor appegr otherwife to a Man that íhould look at ( «r forj*» 



1 T¿¿ Piantts are very Hite car 
£arth, &c] Amongíl ihe Andenes, 
« HtrasHdíi and che Pytkjgftreatu (ac* 

* cording co che Tcftimony of Pin- 

* j-uífL'/;. Book IL Chap. 13. concern- 

* in£ che Opinions of che Philoíb- 

* pbers) thrjuc.hc that everyScar was 
■ a Worldi hav'mg ¿Erljer and Air 
e furrounding cheir Earthi biu cfpe- 

* cially the Moon, which has in it 
4 a great many Mouncains, Cines and 

* Houfes/ Almoft hIJ the reft of 
[hern, íhoughc chac all che Sears were 
of a fiery Nacure, But it appears 
now, that the Planees are ali of them 
opake cerrefiríal Eodies, but fome of 
them more den fe than the Earth > 
fbr the Deníí;y of che Planees are 
reciprocal] y as their Di flanees from 
the Sun.) inuIriplVed by the Roo es of 
their apparent Djamerers feen from 
the Sun* Satnrn therefore ís much 
rarer than the Earchj and Mcrcury 
much denfer; and iheDeníiryof the 
Moon to that of the Earth, is very 
nearly as yco, to 387. A r ;ipf. Prin- 
ctp. "Btoi til. Frcp. 8, Ccr. f- and 
Prop. 57. Cvt. 5 r Tne Hhdy of the Maon 
thtrtfore is dertfer and more tejrtfírial 
than onr Eajih. I woncíer chis flinuld 
efeape the iearned Mr. Le CUn, who 
con eludes the con r ra ry from the fame 
Principies» The Mw?t ¡s nat onfy lefi 
than the Earth, about Pthhk it moves 7 
hnt confifís a'fo of Matter íefs denfe, 
frem the Priníipíe fo cften mtntioned 
¿hcady-. that the mofi denft Thinp 
aretht heavifft, that is, get thetteartfi 
of at¿ to the Cfnw, about svhhh they . 
nove. Natural PhilofBook L Chap,8. 
£¡e£t, i 4l 

But GalUaus fpeafcs very well of 
the Similitude which there is be- 
cween che Planees and the Earch/ in 
his Syftem of the World, Dial. 1. 

* Whecheri fuys he¡ chere be any 
1 Herbí, Planes or Animáis like ours 

* growing in [he Moort or any ocher 

* Planed or whecher there be any 

* Rgrn or Wind> or Lighcning 1 pro- 

* duced there? as thcrt; is upon the 
t EartH» 1 nelcher kñQW nor belíevé> 
[ jnucti lefs that- chere are M en dw el- 



Jíng there. Buc hnwever I don J c 
fee hüw íc necefíarily foJ3owj> chat 
Fccaufe there grows norhing there 
: like any of the Thjngs here; there* 
fore there can, be no Alteración 
made there ac all, ñor no ntheir 
Things alceredj generated? anddif- 
fo ; v e d 1 v.- h i ch a re no c o r¡ly d i fFerenc 
from ours, but fuch as we can no c 
ha ve the leafi Noción of at allí ñor 
fo much as ihink about. Fot as I 
don't doubt but that if a Períbn 
were born andbrüoghc u p in 3 large 
Woodj amongft wild Beafts and 
Birdsj and had never Jcnown any 
thjng of che Element of Water* 
it would nerer ha ve entered into 
his Imaginación to thinkj char chere 
was in N^ture a World di Serene 
from the Landj fulJ of .AnirnaU 
which could move very fwifdy 
wírhoutLegs orWi ngSi and that noc 
üpon rhe Superficies onIy s as Beafis 
do upon the Groundj but a c the very 
Bottom of all^ and noc only fo, but 
they can fiand ííill in any Place, 
v^hich is more than Eirds can do> 
in che A ir. Nay funheri thacMen 
dwell chere and buiid Pa laces and 
Cíeí£!s; and that thtyhave ib quicfc 
a Meihod of TraveUing» ch<it they 
can wirhou c any Pains remove their 
wh ole Fa m j 1 i es* Hcjufeí a n d rh e very 
Ci tries themfelves ioco the müñ di- 
llanc Coun tries; as I íay k ís very 
círtain^ ihac fuch a Ferfona thoogbt 
he had never fo quick an Ima:^ina~ 
tioni would never thínk of Fifytsy 
of rhe Occauz of Ships, and F/eets¿ 
fo it may tquallyí nay much more 
probably bí T that in the Moonj 
which is atíbgreat a Diftancefrom 
uSj and che Mártir of which may 
perhaps be fo very difFerent frorn 
that of our Earrh, there rnay exlft 
Jome EeingSj who rnay a él in 31 
Manner which we can ha ve no 
Noción of, and incírdy difFerenc 
from usj as having no Rtfembbnce 
ac all 10 us * and therefore fuch 
as can in no wife encer i neo pur 
Thoughts/ Se? aifo Hfi¿emuí's 
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ít from the Moon z than the Moon does te aManwho 
beholds ¡t from the Earth, Notthat Iwould venture to 



i Than the Moon does ta a Marti ! 
&c.3 Befides che Simílitude rhar 
libere is becwixt che Planea and our 
Earch, with refpeít to the Bodies of 
them, and fhe Things contained in | 
them i there isatfoanother Simílitude 
beeween them with regard to excer» 
nal Things, wgi the l J ha:nomena oí 
the c-sleft jai Moción s* and th.e mutual 
Afpetts of the Planets obferved from 
rhence* Which Subjcft Hngcntits in 
his Planvtary WorMi, 2Jcwfc II. having 
t reate d ver y pleaíáncly and veryaftro- 
nomitallyj we will here p'ick a few ! 
Things ouc of him,' and willfuppofe> 
thac there are Tome rartonal Crea- 
tures in every one of the PJanets» ! 
capable of obferiring the Mocions and 
Phaenomena of che Heavens from 
thencc. 

* To begin chen,^; he, wich che 

* innermnft and nea reír, che Sün¿ we 

* know rhat Mf^ry is rhree Times 

* neater that vaíl Body of Lighc 

* than we are; whence ít follows» 

■ rhac they fee hinv rhree rimes big- 

* ger and feel him taime times hütter 

* chati we cío, Such a Degree of 
'* Heac would be intolerable co us s : 

■ and fer on fire aJl our dried Hcrbs 5 

* on r Hay and Straw thst we ufe, 
« And yet there ís no doubr btit thac 

* rhe Animáis enere, are made of 

* fuch a Temper, as co be but mn- 

■ derately warm* and the Planees fuch 

■ as co be able to endure the Heat. : 

* The Inhabitants of Mercnry, *cis 

* likely, have the fame Opinión of us 
f chac we ha ve of Satttrn, ihac we 

* mufl be in tolera bl y cokU and have 

* lictleor no Lighc* w e are fofar from 

* the Eua— The Aflronomy of 1 

* thofe chac iWc in Mennry, and che 

* Appearance of t he Planees to chem> 
5 gppoííre at cerrain Times to the Sen, 

* rnay be eafily coruceived by* rhe 
' Scheme of the Cope niican Syfiem. 

* At the Times of ehefeOppoutionsj ¡ 

* Venus and the Earrh muft needs 

* appeaj* vejy brighc and latge to 
£ them, Fur if Venus íhjnes fo glo- 
e rioufly to us when íhe is bnc 11 ke 

* che Moon a .lie de after it is new; 

* íhe muft neceflar'rly in Oppofióon 

* to the Sun» v/hen Ale is fül.I, be ac 
• * Jeaíl fucot feven times Urger, anda 



great deat nearer to the Inhabitartti 
of M$r(.ury } and aííbrd them Light 
ib ílrong and brighr, thac chey have 
no Rea fon to compSain of rheir 
wantof a Moon p WhattheLength 
of their Days are, or whecher they 
have differem Seafons in the Ytarj 
is noc y et di fcovered^ » bu c hi s 
Year is íqarce the fourch Pare íb 
long as ours. 

1 The Inbabiranrs of Venus have 
much the fame Face of things as 
thofe ín Menwy, oníy they rever 
fee him in OopoGcion to rhe Sun, 
which is oecaíionedi by his never 
removí ng above th'ircy eight De» 
greca or thereabours from ir. The 
Sun appears to them larger by half 
in hisDlameter, and above twice ai 
big a Face, ascous? and by Confe- 
quence affbrds them but rtyice ai 
much Lighc and Heat> íb chac they 
are nearer our Temperáture th^n 
; Mertnry, Their Year is completad 
in feven of our Monrhs and a 
huir. In the Nighb our Earthi 
when ie is on the orherSide of the 
Son from Venas, muft needs feem 
larger and brigheer to Venus chaa 
íhe ever does to ns. 
• But Mars has fome Parts of him 
darker than ocher fome. By the 
coníUnr Returns of which? his 
Níghts and Days have been found 
co be of abouc the fame Length 
w i ch our s. B i ,s t the I n habí canr s ha ve 
: no perceivable DifTerence becweeti 
Summer and Wtncer 7 the Axis of 
' that Planet havjng ver y litde or no 
Znclinacion cohisOrbits as has been 
difeovered by che Motíon of his 
: Spots. Our Earth muít appear to 
them almoft as Venus does to us, 
: and by the help of a Telefcope will 
; be found to haveits Wáne, Incteafe 
1 and Fuilj like rhe Moon H 1 5 
: Light and Hcat )s twice> andíbme- 
: times three times lefs than ours, 
' co which I fuppofe theConfricucion 
: of the Inhabitants is anfwc rabie* 

( In Júpiter -the Length of their 
1 Days are equal only co ten of out 
" H<uirs 1 buc their Years ate equaJro 
cwelve of ours, and they enjoy a 
perpetual Equinos there, The Sun 
appear s co ihem who are upon ic 
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affirm, that there are living Creatures in the Moon, or 
that th ey genérate in the lame manner as upon the Earth, 
becaufe though this be a ttiing poffible, yet it is alfa 
poííible that ic may not be fo. For iti thíngs which 
carmotbecertainly determmedbyReaíbfljI thínk it ray 
rafh to pertift in an Opinión contrary to the common 
Notións. 



* five cimes lefs ínDiamerer, than ic 
í does to US» and eoníequently chey 

* have but che cwenty-ñtth Pare of 
; tho Lighcand Heat charwa rece» ve 
» from It» But chut Light is noc ib 

* weak as we may imagind as is 
f plain by che Brightnefs of chac Fla- 
«■¿Ét in rhe Nighti and alfo from 
c hencej chac when che Sun is To far 
1 cclipfedto us, asthaconlya twenty- 

* firih Pare of his Disk remains un- 
« coveredj heisuotfenfibly darkened, 

* But if you have a mtnd ex-tftly co 
f know the Qiianricy of Lighc chac 

* Jtipiter £njoys> you may takea Tube 

* of whac Length yon pleafe» lee 
fi one End of ic be clofed wich a 
í Plata of Braís or any fuch Thing, 

* in the Midáis bf which chere muft 

* beaHolej whofeBreaath mufthave 

* che fíame Proporción co Ene Length 
1 of -che Tübej as a Chord of fix Mi* 

* nu íes bears. to the Radius; that is, 

* about as one is to five hundred and 
c feveney; Lee che Tube be curned 
( ÍO to the Sun, chac no Light may h\l 

* upon a white Paper placed at the 
« End of ic, but whac comes through 

* rheütde whole at the other Énd oír 

* che Tube. The Rays chac come 
6 through chis will rSprefcnc the Sun 
e upen che Paper > ofthefameBríghc- 

* nefs chacche Inhabitancs of Júpiter 

* fee ic in a clear Day. And if you 

* remove the Paperandpuc your Eye 
É in the fame Place, you will fee the 

* Sun of the famc Msgnicude and 
' Brightnefs as you would were you 
1 in Japiter* If you make the Hole 

* cwice as Iiitíe in Píamete*, chere 

* wil} fall upon the Paper and upon 
e che Eye> the fame Lighcasrwí Juha- 

* hitan a of Sttiwn have. And al- 

* though chis Ltghc be but a hun- 

* dredeh Pare of ours* yec you fee 
1 iz makes Saiarn íhine tolerably 

* bríghc in a dark Night,' Further* 



chey in Satttfn can íee but oneof che 
other Planees, and chac is Jnftttr % 
ib líkewife íhey in Jnpiter can fee 
only S¿£firn t fur che reít are eco 
near the Sun to be feen. The fixed 
Sears, by R ti fon of chei r immenfeDi- 
ftance, may be feen f rom jS^tanj and 
JftpiteTi in the véry fame manner and 
in the fame Figures? and diítinguiíh'd 
wi ch che fam e i nequali ty o f L i gh i ■ a s 
we fee rhem. 1c is roí co be doubt- 
ed but that Satúrn by his five Moonsv 
and Jttphtr by his four, have a great 
Aclvanoge abo ve us wirh our ene 
Moon^feuc che mofl ftirprifing l'hx* 
no mena, muñ neceílaníy be pro- 
ducid by chat R'mg which we men* 
tioned furrounding hlm- There is 
alfo a very greac Difference becwixc 
ñummer and Wínter in Saturn, be- 
caufe of che great Inclinación of his 
Axis to the Plañe óf his Orb, % hich 
is chirry one Degrees, whereas ours 
is but cwénty-three Degrees and a 
half. A Year in Saturn \$ equal to 
chirey of our Years; but whac che 
Lengih of the Day is, isnotyetfüuncl 
our. 

Laftiy, the Motn ís divided inro 
cwo Hemifpheres in fuch a rnanner* 
that ch&y whü i n habic one uf them, 
faavtí alwaysa Sighr of ourEarthj and 
they who inhabit the other never fee 
ic at aSL Ttiey alfo fee our Earthj 
much larger than che Moon appears 
to ui (and wh'ich is very wonderful) 
hangingahvaysac the fame Heighc a* 
bu ve the Horizon as íf ic never mo- 
ved, and turniug about i es Axis in 
t wen ty - four Hnury, a nd i es Li gh c In- 
creafin^í Fullj and D#creafiug évery 
Month, The Moon alfo recéives 
fromuj fifreen times as much Lighc as 
we do from it: The Sun alfo rifes 
andróes oncein every Momhof ours, 
which makes che. Days and Nighw 
very lyng. 
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C H A P, XXVÍ- 
. Of CO METS. 

i, Why m ttt HEÑI gave an Account of the Obfcrvations of 
trcat üf Cq- yy t ^ e f evm i cseleítial Bodies ; I íhonld have mentíeifc 
p/X™ ed thofemade fromTime to Time about Comets ; but í 
purpofely forbore this, becaufe I know that they are 
notj in the common Opinión of Phflofophers, reckoned 
amongft the heavenly Bodies ; and becanfe I was un- 
willing to íncreafe the DifEculty of the Snbje¿t I was 
handlmg, by adding aThing which requires much At- 
tention, and which ¡s hm littlé underírood hitherto, 
But now, feeing Men have always had a gteat Curiofity 
to nnderftand the Natnre of Comets, í thínk I ought 
not fo far to lay aíide this Matter, as not to fay at leaft 
ivhat is moft certaiifly known about it ; leavtng ít to 
themwho fhall come after, to philofophííe in adirferent 
Manner, íf any new Obfervations that fha] 1 ar any time 
be made, oblíge them to alter our Hypotheíis, or to 
mend our Opinión. 
%. What m 2. We mean by Comets 1 certa i n luminous Bodies, 
imán by a ^hich fometimes appear amongft the Stars, and feem of 
Corneé different Magnitudes, fometimes about the Bignefi of 
Mars^ Jupher^ m&Satum. Tbeír Light is very weak 
and faint, fo that when the Sky is moít clear. they ap- 
pear no brighter, than Mar$ % Júpiter ¿ and Saturn do, 
when it is a little Foggy. 
a t ofthe 3. The Eody of a Comet is ufually attended with 
r*. wb¡ mñ certa * n ^ a y s Líght, which are weakér, the more dí- 
jltm Xs*- ^ ant they grow, and which always diífuie them (el ves 
i&tjcfc$mus* according to a certain Rule, which is weíl worth oí> 
ferving, viz< If the Comet be very nearly in Oppoíitíon 
to the Sun, thefe Rays diffufe, themfelves ecjually all 
round it, and look as if it were furrounded with Hair; 
whereas íf ít be írt any other P&fition with refpeét to 
the Sun, they always extend themfelves to that Part of 
the Heavens which is oppoíite to the Sun : Thus if the 
Sun be Eaít of the Comet, it will dart íis Rays towards 
the Weíl - if the Sun be Weíl of it, ir willdart ks Rays 
towards the Eaft and when ail fas Rays are fent forth 
in this manner towards one Síde, they will appear ofa 
great Length, fo as fometimes to take up almoft a 
twelfth Part of the whole Compafs of the Heavens. 

4 4. There 



Chapeó". 0/ Natural Phüosophy. 8r 

4, There ís no certain Rule fordetermíníngthe Times 4- Qf th& 
when any Comets wíll appear ; there are í ornen mes a ^¿ ^ 
great máriy Year* without any appeáringj fometímes more *#fX>gf 
rhan one appear In lefs than two Monchs. 

f, Neither can the Part of trie Heavens where they ¿\ 0/ ^ 
begin firít to appear, be determinada íbmetimes they ptaef "*¡i* 
are flrrt ff en near the Ecliptick, and at other Times near rb ? * F ?** T * 
the Poles of the World, 

ó. Ñor can we certainly tell how íong they wÍM 6. of Mr 
continué to be feen; for fame hafce appeared only for €o »# s **v& 
a fcw DaySj whereas óthers have been icen for fcvcral 
Months- 

7. One principal Circuftiílaiiee tobe obferved ís } that 7. m**htj 
a litfle beíbre a Comet ceafes mtircly to be fcen, w;e 

jfee Irs apparent MagnuudedÚTiiniíh gradual] y every Day, 
and alfo its Líght grows weaker and weaker. 

8. They al I feem to tura abone the Earth éyery Day 3 0 f th< 
from Eaít to Weír, and to deferibe Gíreles paraHéj to 

the Eqnator very nearly, But beíides this apparent Mo- Cm "' é 
tioiij whích ís common to all the Srars; they have a 
Motion in the Heavens, which ís peculiar tu theid, and 
which has no certain Rule by whích it can be deter- 
mined ; for fomeumes they move towards the Eaft, 
fometímes towards the Weír, and fometímes towards 
any other Part. 

9. TheVelocíty of this Motion, which is pee ti liar to 9- Qf 
them, Ís not the fame io all Comets, btit very dífferent t> rf <P* rM * ú * n * 
and mieqtia] ; for fome run through inore Degrees in a 

great Cuele than others do : Likewife the Vejocity of 
the. Motion of the fame Comet ís not the fame every 
Day ; for the Arches which it deferibes every Day, are 
fometímes bigger and fomctimes lefs ; howéver, they 
are in íiich aMauncr, that if a great rnany ííráight Lines 
be drawn from the Center of the Earth to the feveral 
Places where the Comet appears every Day at the fame 
Hour, they wííl divide the Tangent whích belongs to 
the Place of the Comet's 'Orb where it moved fwifteft, 
into very near! y equal Parts. 

ío. Neither ís the Courfe which they take always the té.ofthi 
fame ; fnme of them run through a much greater Part f ü ¿ e ts f th * 
of the Heavens than others do; but however dífferent 
£i Compats ín the Heavens they have gone through, 
there have been none, or at íeaíí very few, that have 
been obíerved to deferibe more than half a great Gír- 
ele, that is, to have paffed through more than half the 
Heavens, 

Vol. lh F ti. When 
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íuofthe ri. When a Comet darts its Rays the farne Way 
fw5 r Hak a tf * at ^ * s carr ^ í fl tne Heavens by its own proper Mo- 
¿émtii. tion, thefe Rays are ealled its Beard. On the con- 
trary, when they extend themfelves ío that Part ofriie 
Heavens which is contrary to the DIreñion of its pro- 
per M o tion, they ave cailcd its Tail-; and when they 
diffiife themfelves equally aíl round it, they are called 
its Hatr. Thus the Comet which appeared lately, about 
the Beginning of thé Month of December in the Year 
1664, in the Southern Part of the World, and on the 
Eaít of which the Sun thcn was; becaufe il darted its 
Rays towards the Wdl, the fame Way that it tended 
b£ its own proper Motion, was faid to be faarded; 
afterwards when it carne to be in Oppoíítion to the 
Sun, it appeared bmry\ and at laíl the Son gettíng 
Weít of it, the Rays which extended themfelves to- 
wards the Éafr, feemed líke a %ú¡. And that Comet 
which appeared a lktle aftef, ira the Northern Part of 
the World, 011 the Eaft of which the Sun then was ; 
becaufe it went towards the Eaít by its own proper 
Motion; the Rays which darted towards the Weft com- 
pofed the Tail firít, which it continued to be feen wíth 
for feveral Days, and then approached nearer the Sun, 
which deprived us of the Sight of it f and it has not ap- 
peared iince. 

ii, Anim- 12, Jn order to explain the Nature of Comets, fome 
r *h*bu opl- of the philofophers which lived htfoizArifiotíe, taught, 
the Asentí that tue Heavens contained not ouly thoíe viíible otars, 
iomemi^rhe which Aftronomers have at all Times endeavoured to 
ComTs.^ fi nd out the Motions of; but that they alio contained 
an innumerable Cotrjpany of others, which are fofmall 
by Reafon of their great Diftance from the Earth, that 
they cannot be feen : They added further, that thefe 
fmaü Stars had a proper Motion of their own aceord- 
ingto allSorts of Dlredions imaginable; and thatthdr 
Periods were finííhed in very nnequal Times* As a 
Confequence of thís, they affirmed, that a Comet was 
nothing elíé but a Heap of thefe fmall Stars got toge- 
ther; that their Meetíng thus in a particular Place in 
the Heavens, was owing to their unequal Motion ; that 
thls Meetíng together made them vifible ; and rhat they 
ceafed to be feen, when they were all feparated from 
each other, by contínuing to rnove 011 with their par- 
ticular Diretlions. But this is not at all likely, and 
has more of Subrlety than Probability in it; not be- 
caufe there are not a fufíident Number of fmall Stars 
4 fox 
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for thís Purpofe (for there are more to be freo through 
a Telefcope, than would compofe fuch a Comet;) 
but becaufe we cannot conedve how it ís poífible for 
them to meet together in fnch a manner in one Body, 
in all thofe Places where Comets appear; and chiefiy 
becaufe we can much leís apprehend the Dependen ce 
of the Motion of thefe Stairs upon the Pofition of the 
Sun, fo that accordíng to the varíous Situatíon thereof, 
thefe Stars ilion Id reprefent fometimes Hair, at other 
Times compofe the Beúrd, or Tai¿ 7 of a Comet, 

13. This Opinión was rejefted by Áriftatle, who af- i¿i%e 
firmed, that Comets were certain Fíres caufed by Ex- °f!Í m x $ 
halarions raifed out of the Eanh, and kindíed in the^^^ 
upper Regióos of the Air ; and he be lie ved that they f«tf^ 
were a great deal lower than theMoon. But thís Opi- 
nión has no more Probabiüty in ít, than the foregoing 
onc; for beíides that ít ís very unlikely that the Earch 
fhouid furnifh a fufficient Quantíty of V apours to feed 
fo great a Fire all that Time whích a Comet fometimes 
appears; it would folio w if this were fo, that the Light 
of chis Fire is independent of the Sun, and confequent- 
ly that a Comet míght dart its Rays in fuch a manner 
as not at all to depend upon the Situatíon ít has witji 
reípéfl to the Sun. But that which entirely overthrows 
thís Opinión of Ánftotie is, that Aftronomers who 
lived about two hnndred Years ago, and were defírous 
to ñ nd out the Diílance of the Comees, which appear* 
ed in théir Time, from the Eárth, couíd not obferve 
that they had any fenfible Paraílax at all ; whích could 
not be, if Comets were nearer us than the Moon, for 
the Moon has a fen tibie BaraíUx* 

14, We may obferve, that thefe Aíironomers who H¡ j^ írjf 
could not find any Parallax in the Comets, (whích 
Jhews that they are at vaft Diílance) contented them- f ¿J hínk [ h4t 
felves with oaly (hewfng, that AriJhoth\ Opinión was nZrll%% 
falfe, who placed them in che Air : And it was fuíB- tht Orh „/ 
cient for thís Purpofe, to make it appear that they Sdl ^ n « 
were higher than the Moon. Bar by theír Obíerva- 
tiohs and Calculatiaus, we may colleí't that they are 
further díftant from the Earth than Saturn ; where- 
fore if there can be any other Arguments brought to 
coiwince us that they are beyond thís Planet, we onght 
ñor to make any Diriicalty in placing them beyond 

hlm * í if.A w& 

1 f , And thís ís üideed done by a late eminent Philo- Canjeáis 
fopher, who is the titft that has explaíncd the Nature 'XeN^Sa 
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of tbe heavenly Bodies, in that excellent Book which 
he has wrote concern üig the Principies of Philofophy : 
For he being nffiired that there are a great Numbcr of 
fixed Stars, bcíides thofe diat can be difcovered by us; 
and thinking that fome of thefe might quit the Placo 
of tbe Heavens they were in (as wdl as foine of them 
which were feen by the Anrients, but cannot be feen 
now, have probably quilted thelrs;) he conjetures, 
that what we cali a Comet, is nothing elfe but one 
of thofe Stars, which, being by Degrees covered with 
Spots all over t fo as entirely to lo fe íts Light, could 
no longer keep íts Place amongft the other Stars, but 
was carried away by one of thefr Vortexes, ^which im- 
preffed a Motion upon it proponionable to Íts Bignefs, 
and Solidity, by which means it may come very near 
the Heavenof Saturn^ where the Ligh t which k receives 
from the Sun may make ir viíible. 
ié. That the ió. As to the Rays which feem to compoft the 
Cdnfttf the Beard) Tail, or Hmr of a Comet; we ought íiot to 
$tkt bmU> ^ lu ^ ™ at tne Y ^re caufed by any particular matter 
Taíi or Hatr which attends the Body of the Comet ; becauíe we 
i/ a c^met t h cannot fee how the Pofition of thfs matter and the 
TklreU%Ts Poñúon of the Sun can be in fuch a manner adjufted 
tontito, to each othcr; and becaufe of the prodlgions Diílance 
which ibis matter mufí extend itfelf to, (the Taíl of 
a Comet takiríg np fomerirnes a twelfth Part of the 
whole Compais of the Heavens;) both which make 
it very difrkult to comprehend how fuch matter íhouli 
. always accompany the Body of a Comet* 
17, That the 1 7. Nekher are we to think, that the Appearance of 
Cmife 'f«^f thefe Rays dependsnpon a Caufelike that which makes 
*s íee Rays of .Light about a Candle when we look 
bt feen aUtu npon it wiiikiiig our Eyes ; for thefe cea fe entirely to 
ganóle, appear, if we place an opake Body between our Eye 
and the Candle fo as wholly to cover the Fíame of 
it; whereas, If the Body of the Comet be wholly co- 
vered, we íhall yet fee the Beard, Taii 7 or ífe/r. 
iB. That the 18. But oiu Opinión of this Ph¿enomemn is, that it 
Beird, Taji is caufed by the Rays of Light reflefted from the Body 
ZÍTr!u*i t " °? the Comet, which being refracled in the interme- 
hjRtfrtiéiu». diatc Spacc, are fo received by the Eye, as if they carne 
from thofe Places in the Heavens, where we íee the 
*9 Thatthh Hair^ Beard, or Tail of the Comet. 
í«* %rZ r ? j I could eaílly íhew that this Conjcémre agrees 
rcitk ¿ti the perfe£tly well with all the Phsenomena of Comcts ; 
Bhmtmtna £, 0m w ¡ t | a re g ac ¿ to che ínequality of their Appearances, 

Motion* 
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Moríons^ Da radon and apparent Magnitudes ; and wíth 
regard to the Díveríity of Rays wuh which they are 
attenckd : Eut becLiufe all thcíe Things are admírably 
well bandled inthe fore-rrientioned Book ; and becauíe 
íjch an Undeitaking would carry me too far out of 
inyWay, I fhall lay no more ; ñor will í examine now, 
whethcr it be true, that the Appearance of aComerpre- 
íages any Calamicy ; for the Solution of this Diificuhy, 
if it be one, may be deduced from what I íhall fay in 
the folio wing Chapter concerhing the Influentes ofthe 
Stars 1 . 



I Becaufe Coméis .are bur feldotn parlhns, hfs when their Heads ap- 



fecn> and their Natura Monon, D 
flanee» Ta ils. &c. have becn but oí 
la re Y^nrs accurately obferved ; I will 
here givé y nu the principal Phano 
mena» by which ail Hypothefes o^ht 
to be rryed and examined, 

Fjrry? rhen 1 tbe Comees which 
mtnveforward accordíng to cheOr¿er 
of che Sgns s are all of ch¿m a lirtle 
flower [han ufual or rerrograde> be- 
fare They diíáppear, if íhe Ejrrh be 
bct vixc chem and che Sun i or elfe 
ib 'v are quicker chin ordinary> iíche 
Earch be on the appofire Sitie: And 
on che orher Hand ; thofe which £0 
confrsry to the Order of the Signs, 
are qulcker tban ufual, if íhe Earrh 
be beiwixc them and tbe Sun; or 
flower thafl ufual, or elfe retrograde, 
if che Earth is on the oppoGttr Sid*. 

a. Solong ai they move veryquickj 
they go aimofl ingreat Gíreles, buc 
at tbe End of rhe ir Courfe they de- 
Viate from thefe G retes, and when- 
ever che Earch moves one Wayjthey 
go the conírary. 

3. They move in EHipfes» wh/sfe 
Focus'sa.ein che Cerner of iheSun, 
and it Rays be drawü from them to 
the Suni they defcnbe Areas propor- 
íionable ro tbe Times. 

4. The Li"ht of rheir Head in- 
«reufes as they #a from the Earrh ro- 
Wards cheSun> and deereafes ¿s Ehey 
come from Lhe Sun towards che 
Earth, 

r. Their Tails áppear largefl and 
fcrifchíifl: immcdiately afcenhey ha ve 
pairad hy the S" tn* 

6, Their Taifs are not d¡re£lly 
oppoficü 10 the Sun-, but always de 
cünetowyrds chofe Parts wheretherr 
fieads were béfate aa they moved 
fljong i 11 their Orbs. 

7, And thU Deviation isj (¿ierh 



proach near the Sun» and lefs to- 
wards ;he H,eaduf the Comer- thait 
íowyrdi the Extr¿rmty of the Tari. 

8. The TaJs arefomewharbright- 
er,. and termina ted more difliníUy 
f>n rhe convex than nn the concave 
Side, 

p. The Tai Is always appe^rbroad- 
et towards the íurther End of them^ 
than they do to wards the Headof the 
Comer- 
lo* The Taíls are tranrparenr, and 
the fmatlefl Stars may be feen rhro* 
them. 

T befe a re" che Principal Phacnome- 
na of Pomersí arid it is eafy to f«e 
hovv Jittle they ngree whh the w^k 
Conjetures i>t che Andente and che 
not vej y lucky One* of che greatefi 
parr of rhe mudern Philoítiphf^s ; 
ñor to takf No ti ce of the fe che:ef >re, 
i ílult briefly exphin whar. fefmsro 
come neareíi to rhe Tmth. Therp 
were fom e amongír, the A o cien ts (aa 
Pttny lAh vs> Ih Chap. % ^ } 

1 who thnughc th;sc ch^fe Stars were 

* perpetual and carne round in their 
K Orbnj, bucíDuld not be feen imjefs 

* they were wrthin reachof rhe Sun.' 
Bm Sentía is clearer, * I cannot> 
{ fúyi hf, (N<it< Q^ssefl, Bonky.jagree 

* to íhe cotmrmn Opinión ; tor I 
£ don^t chtnk rhjc a Comer 15 a fud- 

* dm Fire> bur one of the íafting 
1 Wurksof Naturej— And why íhoold 

* we wpnder thrtc Cometa, which 

* are Sigbts fu fcldom co b¿ feen in 

* the World j fhould move by La-ffs 
' as yet to us uncertaini and their 
1 beginnings and endings be hirherco 
' unkno^n> when rheir Keturns ara 
£ at fuch grear Datantes ? — The 
1 Time will come, when the Di Si- 
£ gence of fu ture Ages will brin^ to 
1 Lighr. what now lies hid ^ The 
F 3 Time 
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one fiíbiuOLii Yurrex into auother* 
bu: as cfiey bdong t;o the Región of 
ene Su 11 > they inove round ¡n an Orb 
wi;h a conííanc and repulir Moción» 
a,, J7jí Light pf ihetT Heads onght 
tú iriírtaft ai they ga frvm the Earth 
raxcardt tht Snn> &c. Becau fe> as they 
move abuut amongft the Planees, 
chéir.Approach to ebe Sun, mufi bear 
a yery great Proporción EO tbeif 
whole Di flanee» 

f r Thfir Taiís oxght tú appear iargtjí 
and brfghteftj immediatcíy after tht y 
have P>>jpd by the Sun. Beca ufe iheír 
H.-ads K-ing ib en moft heacedj fend 
iorth a great man y Vapours, 

6* Thfir T-iih tinght not ta be direÜly 
appofjtc r.i the Snn, bul tttways t<¡d:<imt 
toioards thfífe Parts* tchtre tbetr Heads 
wert bff'\re t as thty moved a'ong *9 
thfir Q*bs t Becaufe all Smoak or 
Wpourí emkttd from a Eody in 
ptjon a frénete upwards obliquely, 
a]w*ys reeeding fmm that Pariwhere 
che fmoak'iig Body goes. 

J.Thii Dtvíation nnght lo be iefet 
near tht líe ;d tfa Comet, and vohtn 
tht Carnet moves *>e¿sr i he Sun. Becaufe 
(he Vapour afcenda quicker near che 
fíead of ihe Comee h than ai che 
further end of the Tai ] ¿ and fo i c doet 
likew'iÍÉí when che Comer is nearer 
ihe Sun, üv¿n when ir i; ñu che r off* 
8. The Tails cught to be femewhat 
búghttr attdmpte dijfin&ty tetminated 
on the conven than on tht conc&vt Si de. 
Beca ufe rhe Vapour on the convele 
Pan, whieh goes firít, being a liitle 
treíher and denftr í rtfle&s Lighc 
more copipuAy* 

o. Tht Taiti ottght to appear braader 
totear Js tht fnfthtr End than toveardt 
the Htad of a - Comet . B ecaufe Vtipou r 
in free and o pe n Space> is continua! !y 
rarified and dilaced» 

io. TheTaih vnght te bt tranfparent, 
and the fmatl'Jl Star i feen thro* them. 
Becaufe che Vapour they confiíl of is 
exceeding chin* 

Yüu may fee more In the famouí 
S'it Ifaac Ncretou'ñ Prindpfes> ^Bsok 
1IL pom Prcp. 39» Lcm> 4. <o tht 
Endé 



r Time will come when Pofteríty 
£ will v?nnder rhac we werc it?ni>ran? 
( ot fnch plain Thínps r — fióme 

* body will demonílrate ac one Time 

* or otber, che Ways in which the 

* Comees wander , and (hew wby 

* chey mnve ío cíifTírfnrly fmm ch^ 

* reíl» and what Torc of Things and 

* howbig chéy are/ 

This, the tarnons Sir Ifiac Netttofi 
ñas dan? in oi;r Days* xvhofe Opirci- 
.00 is, in fhori thrs; Comees are Í11- 

Tab» XVilL and hílin?, BüdVes 
Fig. 3^ ín a Word» a ühí of 

Pj u iners which muvt 
wiih an obitque De termina non all 
ways very rVaelyi and continué In 
Motion a very grí-at while» contrary 
co the Cjurfe oí the Pitees* Th&r 
Tail isa very chin V ipour, which che 
Hfad of che Comee fends furch when 
iíis heared by thL* Sun. 

Tbi* beingftippofed, Ic is evideni 
firfí, Thiit the C '.-m/rs vobhh rrseve 
fi>*w.ird aavrding ta the Order the 
Signs, Qtighi ta appeat to move Jiowcr 
than r.fttal* or to be retregrade, if tht 
E¿rth be hetwxt tkem a*d tht San * 
Jl:d ñ?r the cpntraty, tfoft xohhh Rñ 
Cantr 4 iry te thr Order rf the S'guSs 
Becaufe, as che y do ñor wander ¡ibout 
amon^fl: che fixéd Scari T but on¡y a-» 
mo-igft che Planeis a fo chty^ like the 
P lanees, aecording 35 c he Moción of the 
E¿nh coní'pire^ wich or is contra t y 
10 cheirs> muíl feem, fo meti mes to 
roove quicker, fometlmes flowerj 
8nd íbmettmes to be retrograde» 

%. Cbjtietsj fo kng ai thty move 
ótt¡C¡ie.r, mnji gaaímojí irt grettt C\idtt, 
mí in the End cf ihe'tr Canrfe, they 
ÉUght to dtviattt &c. Becaufe? at 
ih e E nd o f e ht i r Cour fe, when theygo 
almoíl diretily from che EjrEh^ thac 
Pare of cheir apparerit Moción whech 
arifei from che Paral Ijjc, bears a 
greacer Proportion to the vhole 
apparenc Motion, 

C^mett üught fo mwc in Efúpfes, 
p¿0p Foaii's are in the Ctnttr tf the 
jí*/rt.&c. Becaufe they do not waoder 
wich a o uncertain Moüon out of 
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CHA P. XXVIT. 

Of the Inflames of the STARS, and of judicial 

IT is a common Enquíry, whether any Influences l m ^l " ih 
ought tobe allowed tO the Stars ; the meaning of '<,/ 
which Enquíry is, to be íatisñed whether the Stars a£fc st*n. 
ín íneh a manner, as to be the Caufe of or at kaíl to 
contribute towards thofe Effe£h which we fee produced 
on the Earth. 

That the Sun contributes to them, carmot be That thtte 
doubted ; becaufe we may affirm that to be the fole, £ y" Donht 
at leaíl the principal Caufe of all the EfreSs pro- £}Zwtf 
duced ín it ; for the Increafíng of Plants, the Flourifli- 
íng of Coro^ the Fruit coming to Perfección, ought all 
to be aferibed to the Light or rather to the Heat of the 
Sun. 

3. The Query ís only about the other Stars therefore, 3. That the 
And becaufe we feel the Light of them, that i>an un- » thcr 
doubted Proof, that they have a Power to fliake the ¡JL^V™* 
fmall Fibres of the optick Nerves ; and becaufe there is irf«wcsa/fi. 
Matter ín the Air, Water and Earth, which ís finer and 

cafier to be put in Moción than thefe Fibres, k muir be 
granted, that they cannot but agítate and move it ; and 
the Particles thereof, by moving afterwards moregroís 
matter, may produce fenííble Eifefts; fo that it ís in 
íbme Senfe true s that the Stars may be the Caufe of 
thefe EíFeSs. 

4. But becaufe we do not own any other Virtue to 4 J**'***- 
be ín them by which they can acr here below, but that % e 
of the Light which comes from them to us, we can- v<^ i*ctnf t . 
not allow them any further Power or Virtue in thofe dtr ^ n ¡^ fim 
Ericéis produced upon the Earth, but in Proportion to p t Z}eof the. 
their Light : And becaufe the Líght oí the Sun alone is j»». 
infinicely greater than that of all the Stars put together, 

we ought to look upon that as the Caufe of aH thefe 
ErFects, And íf we do not always expenence the famc 
Conftítutíon of Air, whenever the Sun fends forth hfs 
Rays in rhe fame Mamier upon the Earth, we muft not 
íeeít for the Caufe hereof in the Stars, but look upon 
it as the Effeét of the prefent Dífpúfition of the Air or 
the Earth, 
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S Mfi'T'¥* í- I nm períiiaded that the ancient Pbilofophers, had 
no other Notíons of the Inftueiices ofthe Stars butfuch 
tíb mt the as thefet But becauíe the Egyftiáns, who were very 
W»'™" gocxl Aftronomers thought fir to diftinguifli divers Days 
fr*uJ! m oí the Solar Year, by the dírTerent fíxed Stars, whicft 
rife immedíately afeer Sun-fct, and took Qare £o give 
Noticc tu the Peopíe of the Temperatura of the Air 
which they obferved ín certain Seaícns, and of whar 
was proper for them- to do in Agriculture, when certaia 
Stars rife after Sun-fet ; they took that for the Caufe, 
which was tntended only for the Sign : And liejice carne 
the Notion of moift Stars whofeRifing produccd Rain, 
of otbcrs thateaufed Drought; of fome that inade PJancs 
to grow, and of oihcrs which had a particular Domi- 
ilion over cmain Animáis. 
6, Wbya 6. The Experrence we have of the Temperatura of 
WitJ^hf ^ Al£ be ^S notalvvays the fame every Year, though the 
tt*¡¡n A %T&eÁ ^ im e fi^ e d Sears never fail to rife when the Sun íet, is 
toíhcptartcts. fnotigh to undeceive thoíe who a&m that all Things 
here hdow depend upon the Stars : Butbecanfethe Plauets 
alter their Situarían iii the Heavens every Year ; under 
this Pre&nce they haveexcufed their Miftake, andtaken 
Occaiíon from henee to aferibe to the Rifing of the 
Planees, or to their difieren t Sitnatíon íti the Heavens, 
a] 3 thofepowerful Eñicades which they before aferibed ta 
the fixed Stars. 

y. W R : fi 7. And as the Vanity of Mens Minds Is always in- 
*f jndkwi creaílng ; after they had once fufftred rhemfelves to be 
f^-P?' prejudiced wíth this falfe Notion of the Virtue and Ef- 
iicaey ofthe Planees ; knowing thar they could be cer- 
tain of the Sítuation of the PJanets for the Time to 
come, by Aftroiiümícal Calculation ; they puíFed them- 
feivés op wíth thelnventíon of an Art, which conld fore- 
fel Things to come; as Rain, fair Weather, Wind T 
Thuode^ Tcmpcfts, Plenty, Famine, War, and fnch 
íike Things. This Art ís what they cali Judicial 
JÍftrok-gy, which fome boa.lt themfelves Mafters of, 
and are got to fiich a pir.cn of Vanity as to promife to 
predi ¿i the mojí particular Aétioñs and Fortunes of 
reríbns. 

t rh*t thh 8. In'order to avoid b^íng deceived by fúcb vain Pro- 
ff^uida^ m ^ es as í3ie ^ ' Y/e Ptfght to confider in the firft PJace^ 
Iliat tnis Aftrqlogy hath no Foundation; and that ip 
cannot be proved by any Reafon, that any íuch Ppwers 
$re in the Stars, as Aílrologers aferibe to then>. 
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9, Secvndly, It is certain, that they have not even Ex- 9- ™** 
pericnce on theír Síde, whicb however they appeal to, jj^*^ 
and opon whích they buíld theír Art: For, as itwould 
be ridiculons to affirm, that Experience íhews us, that Jto* 
Sfárkes'i goirig out of Town, produced Thunder, be- 
cauíé it was obferved to thunder once, at the Moment 
that this Philoíbpher was got ínto the Road to go into 
the Country : So likewife ís ít ridiculous to affirm, that 
we have the Experíence, that fneh a particular Conftí- 
tntion of the Stars, produced, for Example, the Síck* 
ncfs of a Prince, becaufe it was once obferved* that a 
Prince wab íick, when they were m íiich a Difpoíítion, 
And indeed, fo far are Aftrologers from havíng inany 
Times obferved, what the Difpoíition, which the Stars 
wíli be in to Morrow in the Heavens, is capable of 
producing; that ftríclly fpeaking, we miy affirm, that 
they have not the leaft Obfervation atal!; becaufe it 
will takeup feveral thoufand Years before íuch a Con- 
ftítutíon of the Stars as we have obferved cm happen 
íwice. So that we may affirm, that íuch a Conftitu- 
tion ín the Heavens as wíli be to Morrow, has ñor. yet 
been feen íince the Creatíon of the World, 

ia We may add to this; that if we allow Afirolo- io*ttat the 
gers to have made fome Übíervations of what has rmp- *$ 
pmtá in former Ages, under certain Pofítions of the ^ i*™*'* 
Stars ; yet they would bt of 110 ufe, but ín the Coun- 
tries where they were made; for it is certain, that what- 
ever tbeDifcofítíon of the Heavens be, the fame Ciear- lún* 
nefs or the íkme Tempeír does not reach over the whole ** 
Superficies of the Earth, but manyTíniES, ít núns very 
hard ín oneConritry for a great Part of the Year, when 
in auother Country not far off, ít ís very dry. 

n . Further; I cannot forbear taking Notlce bere, tt.TktMf 
pf the vaín Credulity, or rather the foolííh Error of*£*™f^* 
TnoÜ Europeam, about the Star called the Dog ; who «« cr «*£%* 
believe it to be-of a hot Nature, and that ít is the Can fe X><k #tf>v 
of the Heat, that commonly happens about the Time 
fhat ít rifes when the Sun riles, and which is called the 
Dog-Days. For the People that líve in the Southern 
Parts of the Earth, and over whofe Zenith this Star 
pifes, have much greater Reafott to believe that it fs 
of a cold Nature, becaufe at the fame Time when this 
Star rifes with the Sun, whích is the Sealbn wherein 
we, often feel the greateft Heat, they find the greateíl 
fpld ? mi are in fyc Pepth gf Winter, 
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% p\Mfnf*f 1 z ' Perhaps it may here be faid, that AflroJogers <3o 
JílrdtfiTrs fometimes hit upon the Truth ; whích I do índeed al- 
mayfometirties low i But this does not at al 1 eüabliíh theír Science; 
CkMi7^ shy k £cau f e ^here ís no Períbn, be he ever fo ignoram, 
"but if he undertook to foretel Things to come, he 
wonld by chance hit upon fome Things that come to 
país, as weli as upon fome that did not> in the fame 
manner as the greatefi Aftrologers in the World. 
ti.ofeffta* 13. Not to infíft any longer upon this Subje£r* which 
^'JrttÉlf 4 ^ oes J10t deferve t0 hwe any more íaid of it, and 
whích is not worth beíng feiioufiy treated by any Pili- 
lo fopher; I fhall fpeak only one Word more about 
fome ful fe Opinión s, which have been re ce i ved by the 
Credulity of Metí, and whích Aftrologers endeavour 
to confirm and turn to their own Advantage. Thus, 
it is general 1 y thoüght that the Moon has a particular 
Virtue to corrode Stones ; that the Bones of Animáis 
are full of Marro w upon the Iiicreafe of the Moon, 
and have none in them but are ful! of Blood in its 
Waiíe; 1 and that Lobfters and Oyñers and a great 
many other Fiíh, are fuller towards the new and full 
Moon, thail at the ¡ghtadratHres. 
*4, T%tKí^ 14. As to the Eating away of Stones, the Moon ís 
*£ tl r™%!mt¡> wrongfully accufcd hcieof, becaufe it never fends forth 
lsZtai7»Jj. íts Rays to any Places but where thofe of the Sun go 
nlfo; & that it feems to me more reafonable to make 
the Sun the Can fe of thefe Effefts than the Moon: 
For it is highly credible, that in a Number of Years 
fame Stones may be calcíned by the Heat of the Sun, 
as they are by the Fíame of a Candle in a few Hours. 
After whích ít is not at all fnrpriíing, that the Moiflure 
of the Air íliould reduce Stones to Powder, as we lee 
it does Lime, 



T And that Lúbj}irs and Gyflers, 
Pliny, Bü'ok 11, Chap. 41, 
vAná i i. detd th$ 2W."fJ of Oyficri, 
and ¿itt Qtbcr Skc!¡- Fifi} > w ireafe and 
agiún dhwnffb h the Pottfír tf tht 
A/can. And Chap. 99. It is this 
{the jTuíicw) whkh rtpltittfa+s the 
E.¡T(k } Jiilhtg "Etdies al it dpprtutkci 
«wr, ar.d. tmpiying tkem as it g*ti 
fartkf.r tjf'; and tkerefarc ShiU-Fifh 
¡tarea fí as that imrcafcst &c, Ynu 
miy Rná more of rhis in Ptútaftffs 
Entírtaini/tg Froblans , Büok IlL 
Vídbt lo, Why the Mwn has fíjort 



Fwir to ccTYttpt Fírjh tban the Sur, 
nnJ in MatrcbittSt Book VII, 
Chap. 16. Eiu as to ihe real Power 
of the Moon 5 lince it is evident> 
ih'Al \ x caufes a greater Flux tncí ^.' n 
flux in rhe Air than in íhe Sca> it 
muít cerrainly produce íi>me Altera- 
rions in rhe Te m pera cu ce of rhcHra- 
venSj ancUhis máy make fome A]rc- 
ratirm in ihc Bodiesof Animáis. Dut 
as to any other EfFe&s commonly 
afcñbed 10 the Moon and Planí^i 
beyond v/hac are owing co theíe 
Caufetj clrfy are meri? Triiíei, 
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if, ít ís alfo a great Miflake to think that the Bones *í* th& 
of Animáis are fulí of Marro w at fome particular Sea- l^í^T 
fons of the Moon, and empty at others; for I am fute 
from above rlve and twenty Years Obfervation, that in atthtImtea fi* 
«11 Quarters of the Moon, we may find fome Bones 
full of Marrow, and others empty; fo that this Dif- 
ference depends upon fome other Caufe. And ít ís 
very probable, that the want of Marrow in fome Ani~ 'J^!™ c< 
mals proceeds from their not having fufficient Ñourifh- 
ment, or from the Fatigues which fuch Animáis un- 
dergo. For I have taken Nqtícé, that there was no 
Marrow at all to be found in the Bones of Sheep 
which were killed immediately after they were brought 
to Parh from Provinces a great Way orf; whereas 
there is a great deal to be found in the Bones of thofe 
who have refíed fome Time in the Folds that are in the 
Suburbs of this City, where care was taken to feed 
them. 

16. The Noción, that Lobfters and Oyílers and is, That tu 
other Fífli, are fuller, or not fo lean, in fome Qnar- &***w>fL&~ 
ters of the Moon as in others, is alfo falfe, and con- j^7j5^íf 
trary to all Experience: And this Error has crept in, •ijtt¿*dmgü 
like moíl others, by rafhly taking that for the Caufe of J*j F ffi €5 *f 
an Efteft, which really ís not, but is only mere Chance ?£fna * 
and Haiard ; and there is no Perlón who has taken 

ever fo líttle Notice, but has a hundred Times in hís 
Life, experienced the contrary to this and a great many 
fuch like vnlgar O pin ion s. 

17. But if Fiíh be obferyed leaner at fome particular ty. whyTijb 
Times than at others, it may proceed from henee; that ^¡fjfj*'"' 
they have not met wíth ib much Nouriíhment, or that £^ Jr 
they have been puf into too violent a Motion, and fret- 

| ted either from the extraordínary Agí catión of the Wa- 
' ter, or by contending with each other: And this will 
appear higbly probable to any one who knows, that the 
Fiíh taken in the Sea near Caíais, where the Water is 
very rough, are commonly leaner than thofe taken near 
Boiogn^ where the Sea ¡s íliller : And indeed amongft 
[ the lame Kind of Fifh, taken at the fame Time, and 
in the fame Place, thofe which are caten ed i 11 Nets let 
¡ down into the Sea and drawn up agaín immediately»' 
; are plupmer and fuller than thofe which are catched in 
Nets upon the Shallows, where they líe frettíng them- 
; íelYes for five or fix Hours till the Tide goes buek\ 



CHAP. 
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CHAP. XXVIIL' 
Of Gravity and Lwify* 

j. Whma /r x has been always obferved, that there are fome 
%«viy "Jj 1 Üodks which ¡f they be not ñipported in the Air, 
Ltvitj arifr. will defcend, and move to wards the Cerner of the Earth ; 

and that there are others, which, if at Liberty, wil 3 afeen d 
and move from the Center ; and though the Principies of 
thefe Motions were not known, fez this díd not hinder but 
that Ñames were given to them, the otie being called 
Gravity, and the other Levity ; But it is theBuímch, of 
a Phtlofopher to enquire into the N ature of thefe Things, 
and to cxplain what is meant by thefe Words. 
¿; Ariflocie^ 2, Somc have aííerted, amongít whom Anflotle was 
S&'Z^t^A one, that thofe Bodics which we fee defeending, moved 
itf T i;j. themfelvcs m uieh a manner, by a particular Inclraation 
which was in thcm to go towards the Center of the 
Earth, which was looked npon to be the Cerner of the 
Univerfe alfo* So likewife thcy alllrted ihyt the Bodics 
which we lee afcend, had a contrary Ihclmátión by 
which they moved from the Ceriíer. 
l$kiüphhn g. Others thonght it füperfiüous to admit two Sorts 
%mLhtru ^ IncIínatioLis in Bodics, and íhéreforé they contended, 
¿hat it is inore reafonable toaílert; that all Bodics nave 
but ene Inclínation only, which makes thcm tend to 
the Cerner of the Univerfe; But íbme being carríed 
with greater Forcé than others % the latter are obliged to 
remove furiher off, which makes them feem tobe light, 
According to this Opinión, weoughf tofay, that Fíame 
is heavy, and that wheti we fee it afcend, the Re^fon 
is, becaufe the Air in which it is, is heavier than it; tn 
the iarrie manner as we iay the Cork rifes in the Wa- 
ter, becaufe Water is heavier than Cork. 
4. A th\rd 4. To thefe two Opinión s we may add a third, viz. 
üpmim. that there ís but one IncJinutíon only ín all the Bodics 
which fur round u% and that is to afcend ; and that 
this Inclínation is greater in the Fire, than inthe Air, and 
that íc is greater inthe Air than ín the Water, and that it 
h leaft of all in the Earth: According to this Opinión; 
when a Stone defcetids in the Aír or in the Water, we 
ought to fay, that it proceeds from henee; that it was 
compelí ed by thefe two other Bodics, which havlngmore 
Forcé than it to recede from the Genter of the Earth, 

thruít 
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thruft ít that Way, and made it tend towards the 
Centén 

f* As the twa lañOpiníons are fomewbat móieíim- r^tthfi 
pie thaii the firll 3 becaufe they íuppofe but one inclina- t^opimaa 
tíon onljfrin Bodies, they fliould feem to be the moft ^VS. 
probable: But this fmall Advantage is not enougb fot 
ns to prefer ttíem to tbe former ; and to íay the Truth, 
íione of theThree are fatisfaélory : For ií by the Word, 
Inclinaron, weunderftand anyinward Senfation, oraay 
particular Sort of Thoughr> I can't think that it can 
without Abfurdity be aferibed to mere material Beings 3 
llich as S iones are. And íf by this Word be meant 
only in general, áCaufe, whatever it be , which produces 
thefc Motions by which Bodies are carríed upwards and 
downwárds, then ít is only a mere Sophifm; becaufe , 
it is faying notning, but only purely gíving the Ñame 
Inélmatton to fomething \ve know not what¡> 

ó. It is to be obf/rved, that it is wíthout any Reafon Tk&t&tm 
that thev who deten d theíe Opimons affert, that the Gen- " 
ter of the Earth is the Cerner of the World: For it is ¡hjt™^ 
certain that we mult know the Extremíties before we Thi*gs tmd 
can know the Center which is equally díftant from them ; % £ t 5.T *T 
bur whó can preteud to know tne iixtremities of the 
Pniverie ; And if we mean to fpeak only of the viíiblc 
World, what we have before eftabliíhed, is fufficient to 
con vi rice us, that íts Center is rarhtr in the Sun than ín 
the Earth, 

7- In order to underííand then more el early and more 7- 
diflin&Iy, what the Gravity andLevityof Bodies conííft *¡f 
irvand not to contení onrielvcs wirn Words which we ¡ nm 
underítand not the Meaning oí; we mu ft cali to Mínd 
that Rule which we formerly laid down, and which we 
íaid wns onc of the principal Laws of Nature, viz, 
That tbe i arts of aay who le which tmns about its QW& 
Center 7 have a fendeney to recede frorn it y which Ten- 
den cy ij greater in thofe Parts which have more Mütifj/i 
than in rhofe which fo#pé í¿fi. Now fin ce the Mafs 
compofed of Earrh, Water and Air, ñiflas abouts íts 
Cencer; and i: being certain that there is ín this Mafs a 
very gréat Number of Parts, which have more Motioq 
th;m otlu rs; we ir ay conclude that they do aíl of tliem 
real']y tndeavour to rec.ede from the Center abont which 
they are turned, and therefore they may all in fome 
Seiife be iinj to be light ; but becaufe the Parts which 
have leal! íbree to recede, are puíhed wicii Víolence 
towards the Center 3 by ihofe Parts which have more 

4 Forcé, 
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Forcé, thís is the Reafon why find them to be 
heavy- 

a ™t¿bk 2. Thís is conflrmcd by a ver y remarkable Exptrf- 

ÍXi**^ nient which we are oblí S e 4 to Mr./fcjfw for; He 
B^iM_n»*-. todK an earthen VeíTel which was white aitf round, 
™? t '«^^ about feven or eight luches in Díamcter, fíat at the 
ír^mffec Bottom, and rhe ¿ides about three Iridies Mgh, andfil- 
%Jcu 1 It-d ¡t with Water; then puuing into it fome beaten 
Spamjh IVax^ whofe Weight madc it iink to the Bot- 
tom, and whofe red Colour madc it very vifíble opon 
the white Bottom, he covered the veífel with a Píate 
of very tranfparent Glafs, and fealed up the Edge fo 
that nothing could get out; having done thís, he Falten- 
ed the Vefle! on an Engine or Pivett, fo that he could 
turn it about and ftop ¡t ai Pieafure. While the Vef- 
fel was mrning round i a thís ffiáñnér, the Wax Pow- 
der which was at the Bottom of the VeíTel could not 
i]ip úpoh it fo readíly as the Water, but fíuck a little 
to it, and therefore was more eailly carried about ; by 
thís Mcans ít acquired more Motion in turning round 
than the Water, and confequently was forced to re- 
moce from the Center, and tofpread ítfelf, and get all 
round [he Sides of the VeíTel ; he then ítoppcd the Mo- 
tion of the Engine on a fudden, and the VeíTel which 
was fised to it confequently ftopped alio; \vh eren pon 
the Spanijk Wax gratíng againft the Bottom, and its Par- 
tí cks being ruggedj did not move fo quick as the Wa- 
ter whofe Motion could not ílacken fo faír, becaufe it 
can eaíily ílídeover the Body ít moves «pon. He fliews 
ns that ar thís Inflant of Time, the Water refembles 
the Fluid Matter which furrounds the Earth and the 
Powder of Spamjh Wax refembles Pieeés of the Earth 
which we fee defeend ¡n the Air; for the Powder was 
ihen forced to approach to the Center of ks Motion, 
being driven rhither by the Particles of the Water which 
endeavonred to recede with greatér Forcé than the 
Powder which gathered into a little round Body in the 
Center like the Earth. 
$ That g< By this Experiment we fee clearly that Gravity is, 
fjftJefifoity, P ro P erl Y fpeakíng, nothing elfe but lefs Levity ; and 
Jttd tLtjht though ít follows from henee, that the Bodies which 
Defcettt af defeend have no Düpoíition in them fel ves to defeend j 
t$MtolT y et cllís Motion ought however to be called Natural, 
becauíe it is the Refuk of the eítabliDied Order of 
vamat. Nature. 
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10. Now that there are fome Parts of theMafc com- *q. Thatiifi 
pofed of Earth, Water, and Air, which have more^^;^ 
Motion than others, may be collefted from henee; that p a ff et t ke ' 
the Earth fe not turned about íts Center in twciny-four Earth hití 
Hours by its own Forcé, but is carrícd by the Current $¿¡;¡tV r fij 
of a fluíd Matter whích furrounds it, and whích pene- <$ fim the 
trates all its Parts; For this Matter, by Rea fon of its c ™*" 
Fluidity has more Motion than ís requifite to revolve ¿¡ r 7¿ 
along wíth the Earth in twenty-fours Hours ; ib that 

íts Parts employ the reft of their Forcé either ro toni 
them leí ves round fwifter than the Earth the fame Way, or 
el fe to inove themfelvcs in an infinite Variety of dirTerent 
Ways : And becaufe the World is full, and ít is with 
fome Difficulty that they get out of the Place they are 
once in; the re ib re moft of them rnuft neceflariíy be de- 
termined to turn round in an innumerable Com pan y of 
fp h cérica] Su p e r íi cié s co n c cnt rick to the Ear t h : And h ere* 
in coníiítsthe fuperiour Forcé of this fluid Matter abo*/e 
other íerreílríal Parts, to recede from the Center of the 
Earth. 

11. When I am here fpeaking of the fluid Matter lXr Thattf¿* 
which incompafíes the Earth, I mean chiefly the Mat- 1?™ bek* S s 
ter of the firít and fecondEiemem, which is in the Air, $¡^% J} 
or i 11 the Water ; becaufe this Matter has the mortMo* ikt f*$ md 
tion, and the Parts of Water or Air compared with ficwdEfa 
this may be looked upon as terreílrial Parts, they are ib 

very much groífer, and fo littie agitated; for though 
thefe Parts fwim in that Matter, yet the conrrary Jm- 
preffions whích they perpetually mect with from ít, hin- 
der them from acquiríng any very rapid Motion, which 
might continué for a long Time* 

12. Now iíi order to underíhnd more clearly what i7r . in 
theAílion of the fluid Matter is, takeaViewbf the fol- tyitkUjm* 
iowing Figure, in which rhe Gírete ABCD repreíents f*^"* 
íhe Mafs compofed of Earth, Water, and Air, whofe Tab xiK 
Center is E; and the líttle Circle FGHI reprefén.ts F'E- *■ 
theEarth. Let us imagine inoiirMinds, that this Mafs 

is divíded into a great tnany Pyramids whofe Vertexes 
mect at the Center of the Earth, one of which is here re- 
prefented by AEB ; this beine fuppofed^ weare ftireni 
theflríl Place, that though the different Par ta whích com- 
pofe each Pyramid, have a Tendency to recede from the 
Center E, yet they cannot recede all at once, becaufe 
there is no v 01 d S pace round about chis Mafs which they 
compofe, and the Matter which h about them, liínders 

them. 
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them from movitig out of theír Places, We are certaín 
likewífe, that a fíngle Pyramid, üich as AEB, can no t 
retire wh ole from the Center, by fpreadíng ir felf and 
growing bigger at the Extremity A B, and fo foreing 
the Matter olí each Síde to approach towards the Gen- 
ter, becaufe the Matter of the other Pyramids by which 
this is furrounded, have an equal Tendency and the 
fame Forcé to recede from the Center likewife as the 
Pyramid AEB, at leaft, if we íuppofe the terreílríal 
Matter which ísíri each Pyramid, £o be already as near 
the Center as ít can be. 
13. A para- 1 3. But if we fuppofe that tbere is aTerreftrial Body, 
n£ n ^?lto íüch as L, in the Pyramid AEB, and none in the 
other Pyramids about it; It is eafy ta fee that this Py* 
ramid muft have fo mnch lefs Power to remo ve from 
the Center, than any of thofe which fu rroond it, as the 
Body L has left than the Qtmntíty of Fluid had, whofe 
Place it poffefles; from vt henee ít will follow, that 
the Matter of fome of the Pyramids will recede from 
the Center, and 1 forcé the Body L to approach to* 
wards the Center, in the fame Manner as they who 
affirm all Bodies to be heavy, fay that the Water forces 
Cork to rife up. 

14- The 



1, FeTCt thñ Hcdy to approach ta* \ 
tsar di tkt CftittT; &c. ] This wás 
a v-r-ry ¿ngemous HypochcíJSí and 
fu Inng as the World was choughr 
to be rulí, a vety probab'e out. Bur 
fince it has bc'en mad* appear by a 
great man y veryexañ Obíervationsof 
modem PhÜofuphers, thac theWoi Id 
i$ roe íuYi; and thac Gravity is ihr- 
Tnoñ ancienc and mofl univerfal 
Pro per ty of Mateen and che princi- 
pa) of al] ín maincaining and kep- 
ir,g rogether ihe whnle Univert¿ 
we muíl proceed ín anotherMerhod» 
and find ow another Thtoty of Gra- 
vky. To be íhortj the celebra red 
fiir Ifitaí NswtLn has purfued this 
Enquny with that Succefs, thar the 
mofl fimpíeNature of G ra vi [y, búng 
íüppofedj he has eílablifhed the true 
Syftem of che Wnríd beyond all G)n- 
troverfy, and molí dearly exphincd 
ihe mofl conGderable Phccnomena of 
all Narure. And hís Opinión of che 
Ha ture and Pío perúes of Gravity is 



Every Jifígh Parca ele of all Bodiaj 
whatever» gravitatti co every fo>gk 
Partide of all Bpdiei whaifbever; 
that is. they are impeHed towards 
each o:hcr by Gravity» See fht Nottí 
m Pan L Chap. j|. Art. 15-, 

Th=s pravitacing Forcé is UnhtT' 
fal as to iht Rxttnt rf h ; that if> all 
Bodies whísíí^vertfo far as we know t 
where ever they are placed, not only 
ontheEanh» bufalíb tn cheHeavens» 
wheEher in the Moon or Flanees» in 
rhe Sun or any orher Phce 3 are <n- 
dued with this Power, 

This Forcé is alfo nnherfa! at H 
ths ¥¿nds pf TSaditii thac is» all Ba- 
diesj whatever their Fignrej Formar 
Ttíxcuré he, whedier they be fimplií 
or compound» fluid or foUd \ whc- 
ther rhey begreac or fmaJI; wherh^r 
they be in Motion or acReíl, are en- 
dued with thia Power. 

T his. Forcé is a tío nnhetfat as 1* 
Timti that is, all other Condiiio** 

Ibeing the Fame, it never incr^afes or 
ditniruíhes* 



The 
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14, The-Weíght of a Body therefore ís proporciona- H> 7%at a* 
ble to the quantity of fluid Matter whích caufo ft to ^rfZ^K 
deícend ; fo that it feems thebigger any Body ís, the more Va^ln* 1 * 
weighty it ought to be. *%; 

if . How- 



The Quantity of chis .Gravity at 
equal Di flanees» is always exafíly in 
Proporción co (he Quantity of Maiter 
in the gravitating B odies. For In- 
liunce:-. í/ ü r*Arf F*ot &f Gold has a 
Thtufand PotwdWtighi upon che Su- 
perficies of the Earth j two cubit Feet 
Wlíl have iVfaTltoitfatjdPotindWcight 
flpon the fame Superficies ; and if the 
Earth contal ned but half theQuantiiy 
oJF Matter chat icdoes nowi thefame 
cubick Fooc of Gold whích has now 
a thouftmd Fotmd Wéight upon the 
Superficies of che Earrh, would have 
bm Ftvc Hundrcd on/)f. 

This Gravity in given Bodies is 
greater or lefs according co che Di- 
flanee of thofe Bodies from each o 
rherj for Example, a Sconc which 
near fhe Superficies of che Earth, is 
very heavy, if it were carried up as 
h\gh as the Moon would be very 
light. 

Lafity, The Proportion oí the In- 
crea fe or Decreafe of chis Gravity 
in Bodtes approaching to or rece- 
din£ from each other is fuch that 
íts Forcé is reciproca lly in a duplí- 
cate Proporción or as the Squares of 
their Di (ranees, For Example, a 
Body which ac the Díítance of ten 
Diameters of the Earrh, weighs a 
hundred Pounds; woúldí if its Di- 
flance wer e but half fo far> weig h fon r 
Times as much} and if but a third 
Pare fo far, nine Times ¿s much. 
So ilkewííéj the Forcé which upon 
the Superficies of the Earth i could 
fupport aHundred Pound Wcighr j 
if it wcre twice as far off" the Gen 
ter 3 could fupport four times the 
Weight, if chree Times as far ofF, 
it could fupport ntne Times the 
Wéigfit. 

Havinglaid thisdown for the Na- 
ture oí" Gravity, icfoüov.'s: 

F/r/f, ThatGrav'riy or the Wcight 
of. -Büdies is not any accidental Ef- 
fe£fc of Moción or of any very fub- 
tle Matter, bu: nn original and gene- 
ral Law of all Matter i mpréffpd upon 
je byGodi and m ai n tai ned in ir per- 
pe mal ly by fqme eñtcient Power, 
which penetrares the íolid Subflance 
of it; for Graviiy acYer is ín Pro- 



portion ro the Superficies of Eodies 
or of any Corpufcles, but always to 
the foüd Quantity of them. Wheta- 
fore we ought no more to enquirs 
how Bodies gravicace, chan how 
Bpdies began firíl to be moi r ed. 

Setcndfy 7 Henee it follows, chac 
there is rea]Jy a Vatnmn ín Nature* 
and that ir b much [he greatefl Parcr 
For íince Gnviiy is an univerfaJ Af-» 
feelíon of Matier, if we foppofe! the 
World 10 be fulh ic woutd foUów, 
that al i Bodies would be equallyhea- 
vy: which is very abfurd. 

Tbirdty t This being laid down foc 
the Nature of Gravity i it wilj fol- 
low, chac the PlanetSj if they have 
once imprefled upon rhem by God» 
che moíí fimple projecíile Motión 
in ílrai^htLines, wilí revolve abotm 
the Sun, as we fee they really do* 
in Gíreles or Ellipfes, wicbóut che 
Help of Vorrexes. See the Notes an' 
Chafa XXV. An, n> of this Pare. 

FcitTihíyi Henee it follows* that if 
any very great Colle&ion of fluid 
Matter be gathered together upon the 
Superficies of the Earch, it mufiflow 
backward and forward according to 
the various Motions of the Sun and 
Moon» becaufe of its gravitating to- 
wards chem, in proportion to their 
Magnitudes and Diíiances. See the 
Ifttei ún thefA'ifowhíg Chop. 

Lafttyi So eafy and agrceable co 
the nature of Things, is this Notion 
of Gravity, that K¿pkr* though he 
could not explain rhe Manhec of the 
carleftia) Mocions by it, yes he con- 
tended Chat rt was true. 

Gravity* fays he, is a tor^reat 'A f* 
fefíiotit which i i mutual betmxt So- 
dics of tht ftm¿ Naínre, &C» 

If the Earth wat not round, k&ayf 
"Bodies mftl4.net definid fian altPa^ts 
dijtcily totvard the Ccntir cf th¿ Earth ; 
bnt from dffirent Sides wotild de fia: d 
ttivardí dijfcrent Pohts. 

If tm Sienes were placed rtea r ^eh 
üthir, in any Place cf tht WurU y aitC 
o f the R each ef the Aclim rf any third 
"Bcdy of tht famt Naírtc ; thefe Stútiei 
in the fume ManncT i^o Lo^d- 
Sicries, muid metí in an interntedíaté 
Place , each approítíhing te tht other by 
G f«& 
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if. }Vhy if, Howeverthis is not always true, ñor !s it everfo 
3 ' d %{/ r %hm when all Circumfrances are alike; for ít istobeob- 
mhhlíkl' férvfeM, that all terreftríal Bodies have Pores, which 
the Matter of the firíl aad fecond Element can very 
eáfíly énter into; they mnft neceíTarily always contain 
iri them a certain QüaLitit-y of that Matter ; which havíng 
juíl as nuich Forcé, as an equal Quantiry of the íame 
Matter, which is m the Pores of an equal Portion of 
Air that muft afcend hito the Place of the terreílrial 
Body, it is only the Difterence betwixt the two Quaiv 
tities of fubtle Matter that oüght to be coníidered : Fur- 
ther, there is always a certain QiTantity of terreftríal 
Matter in every Portion of Air likewife, which onght to 
be deduéled out of that which compofes the heavy Body 
with which it is compared: So that the whole Weight 
ófa Body conliits in this, that the Remainder of the 
fubtle Matter, which is íri the Portion of Air that fuc- 
ceeds in the room of the heavy Body, has more Forcé 
to go off frórri the Cerner of the Earth than the Remain- 
der of the terreílrial Matter, which compofes the heavy 
Body. And as Thíngs May be diveríiñed agreatmany 
Ways 1 from henee arifes the nneqnal Weight of diffe- 
rent Bodies of the íame Bígnefs ; and this is alfb the 
Reafon, that fome which are very large, do notwithftand- 
Jng weigh but a little. 
16, Why 16, As to the Velocity wíth which heavy Bodies fall 
tht ^/¿^r/towards the Earth^ and the Proportion which Bodies of 
inZfat" dirTerent Weight obferve in falling, there are many Par- 
th¿y faiu ticalars worth our Notíce ; and Ftrft, ít may be demand- 
ed ; "W henee it is that their Celerity íncreafes in Pro- 
portion to their Defcent in the Air? To which it is 
cafy to anfwer ; that when a Body begins to defeend, its 
Velocity cannotbe very great, becaufe the fubtle Matter 
which is abont it getting into its Place, and which is all 
that it is impeíicd 6y r cannot forcé itdownwards withíb 
great a Celerity, as it has itfelf to recede from the 

ftí(h an Intervai as is pnportknai to ] thcy wotild be tmhed tvgtthtr. This 
the otbtr'j 'Btiik. j xsmid be fo upan Suppofitkn* that tht 

If tht Moon and tht Earth m¿r¿ Matter of tbem bvth h tf tht fama 
fíat hpt tmh in their Orbitt, by an j Dwfuy, See Y^ltrH Imrodu&ion 
animal Forcé y t>r ¡wtihing eqiti- j 10 his Book concerning che Mocions 
valent to iVj the Earth wbnld af- í of Mars, 

ftnd twards the Moon a fifty-fmrth \ Buc n$ ro rhe rjfiáent Canfi of rhis 
Tan of the Dlftaricc befasen them, 1 Gravity, as v,'e have called ic } See 
and the Mw» KPoufd deftend twards above Qhap* XI. An. If. of the Jirji 
¿he Earth ffty^three Parts of the Part* 
Pifiante úr thtrtahotsts i atid there \ 
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Center of the Earth. Biit when it is once put in Mo- 
tion and begins to deícend a the fubtie Matter which 
is underneath it, and which ténds with its whole Forcé 
to afcend as high as it can, pníhcs ir downwards con- 
tílíüMIy, and ib perpetual 1 y adds new Degrees of Ce- 
lerity to thofe which it had before. And thís is the 
Reafon why the 1 Celerity encreafes every Moment, 
and that its Fall is the more or leís vioíenr, according 
to the greatcr or leffer Height from when ce it begins 
to defcend. 

17. It 



I The Ctleriiy intreapi every hfo- 
w«f, &c>] The Motton of íalling 
Eodres is increafed in che proporción 
of oddNumbers, i 2 5* y, j) 9, &c- 
So rhar che Kpaces ron chrough, are 
as íhe Squares of the Times, thac 
is, if a heavy Body defcend a Foot 
in one Momcnc, íc will defeend four 
Foo' in cwo Momencs* nineFooc in 
chree Moments. &c. 

Buc becaufe rhis is oneof che Prin- 
cipal Phamomena of Na:ure, I fhall 
adít a fulkr Diflercacion upon ibis 
Matcer. 

The famnus Sir Ntrnton has 
íhewn> thac che Gravicy of Bodtes 
which are abovecheSuperficíesof the 
"Earch, is jecipcocally as the Squares 
pf cheir Djlforjces from its Centérí 
Buc che Theorems concerning the 
Defcenc of heavy B odies, demore- 
flrated by GaUiUns* Hugn¡s> and o- 
ihers, arebuiic upon chis Foundation» 
thac the A&ion of Gravicy is che 
fime ac áU D;ftances; T3ie Confe- 
quences of which. Hypocheíis, are 
fnund co be very ncaríy agreeable co 
Expérience, becaufe che S paces co 
which Bndies can be carried abuve 
the Superficies, are ío very frhall 
eompared with the lengch of che 
Karch'sSsmi'díarnecer j thac theDif- 
ference of che Di flanees from its 
Cerner, may be looked upon as no- 
thing. Suppofing cherefore cheAc- 
tion of Gravity co be equable, and 
Chat chere ís no Redftance in che 
•Médium chrough which Bodies fall ; 
cIll- f >llowing Theorems may be íhíis 
demonílcaced. 

Prop. I* 

The V^locicies acquiredby aJjfdvy 
'Body, which was at reíi rili íc began 
to c:dl, hc zhe Concllifion of any 
Times compuced ítonx tbe Begin- 



níng of cheir Fali, bear the fame 
Proporción to each orher as thefe 
Times, 

For te is evident> ihac in a M"or 
clon pcrfor.m.ed in che fame üraighc 
Line? and acceieractd by eqoni and 
fucceffive Im pul fes, che Veloci,tJC$ 
acijuired, muí! be as che Nitmber of 
Impulfes. lf cherefore we imagine 
che Time of che Defcenc co be di- 
vided into infinicely fmaJI and ¿qual 
Momencs or Poincs of Tirne, and 
thac the Forcé by which the heavy 
Tiedy is urged downward, adds ijt 
emy ocie of chefe Momencs a new 
Impulfe to ir* aíways eqoal co che 
foregoin£ one^ thac is, aíls upon ic 
concinually in the íame Way and 
Manner; ic is manifeíl chac che 
hea-jy Hady may be apprehended to 
havereceived as many Impulfes whili? 
ic was Tallin», as there are MomenEs 
of Time compuced from che Be#in~ 
mg of ics Defcent: The Velocicits 
acquired therefore, are as the Nu ra- 
bee of Momencs compuced, chac ís, 
as che Times cajeen up in failing, 
Q, E. D. 

CtrolL 

ln the ri^hc angledTriangJe ABO 
if AB> AD reprefenc 
che Times of Defcenc; Tab. XXL 
and if BC reprtfenrs Fig. 1. 
the VeJocity acqutred 
ac che Knd of chn Time A B ; chen 
DE parallel co BC will reprefenc che 
Velocityac theEndof che Time AD. 

. Prop. II. 

ThcSpices run chrough byztxavy 
*Body which was at reft before it be- 
tan to falh in any Times compuced 
from theBeginningof che Fal!, are i o 
a dqplicate Piopoicion both of thofe 
" C ¿ Times > 
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* 7 , rhat th* iy, lt is true, and it is the Second Particular here to 
vthdtyway ^ e con fi,j ere d, t h at a g 0 dv may arrive to íüch a Degree 

71 oí fo ¿¿ r?í- 



of 



Times, and of the Velocitíes acquir- 
ed ai che End of thofe Times* 

For it is evidenr, that ihe S paces 
Which a Awt^y 3o¿y paflés through 
in, falling> in any Times whacíbcver> 
are 10 une another, as che Sums of 
the Veloci ties with which the heavy 
Body 35 carríed ín every one of che 
Momencs of rhofe Times, Now ihe 
precedí ng Cnrollaxy bcíng granred^ 
tvery one of che Lines tbat are pa- 
lalleí to DE íií the Trian gle A DE* 
do each of them reprefenc every one 
of che Veloci ti es with which the 
beavy Body Is carried ín the Corre- 
fpondcnt Moments of che Time fe- 
prefenced by AD (i; the pTcttdmg. 
Coro/A) Therefore the Sum of cheje 
Lines qt rhe Triangle ADE will re- 
prefenc the Sum of all the Velockies 
wkh which che heany *Bí¡ay is car- 
ried in the Ti me AD. For che fame 
Rea fon che Triangle ABC will re- 
prefenc the Sum of che Velocitíes 
wich which the heavy 'Bedy ís carried 
in the Time AB* The Spaces chere - 
fore run through ín the Times AD, 
AB are co each other as che Trian- 
gles ABE, ABC. But ihefeTrian- 
gles are to one another in a duplícate 
Proporción as well of A D co AB* 
as of D E 10 B C s char is* as well of 
the Time* bf their Defcent as of 
rheir final Velcclties, The Spaces 
therefore run through, are to one 
anocher in the fame Proporción ► 
Q; E, D. 

C&hU* 

Tf the Timéis enmputed from rhe 
Beginning of che Fall, be to one ano- 
ther as Numbers increafing in che 
Rank r> 2, 3, 4, &c* the Spa ees run 
through ín chefe Times, will be as 
the Squares of thefe Numbers ; vlz.. 
as the Numbers 1.14, 9 > ítí,Síc. and 
rhe Spaces run through in equal con- 
ciguotis Times, will' be as the odd 
Numbers 1, j> y y &c. 

Prop. II L 

The Space rnn through by a htavy 
Htáj which was ac reít before it be- 
gan co falí, in any Time whatfo- 
^ ver, is half rhe Space which i: 
WóÉdnjjb tbrough tu che fimc Time | 



vr'nh an equable Motion? w3th the 
Yekcicy acquired in the lafl Moment 
of Íes FalJ. 

Lee AB reprefent the Time of 
the De. ten ti B C the 
Velocity acquired ac Tab.XXI. 
the End of it. and Fig. 
be the Triangle ABC 

compleced into the Pacallelogtam 
B F : It ís manifeílj thar the Space 
paífed ebrough in the Time AB, 
with the equable Velocity B C , is 
righrly reprefenred by tbis Paralle* 
logram, But the Triangle ABC is 
half chis Paral lelogram. Therefore 
Stc. E r D. 

2£ 13. The three foregoing TheO- 
rems are true 2.K0 if applied co heavy 
Síiífj deícending upon any inclined 
Plañís » becauíe chey are urged along 
thofe Planes by a Forcé v/hich is given 
and eqnable, and which is to the 
Forcé of Gravicy, as the Herght of 
the Plañe to che Length of it. Jíe 
the Nvtn üíí Parí I, Cbap< lf.A?t,$. 
Frup* z t 

Prop. IV. 

The Vdocrty ukímately acquired 
in faíling along any in- 
clined Plañe A Cj ise* Tab.XXI. 
qual co th e Veloci cy ac- Fi g, 2 * 
quired in falling the 
Akitude cf-ícAB; and cherefore the 
Veloci ti es uklmately acquired i n fall- 
ing along any inclined Planes AC, 
A D whofe Alcitude is the fame, are 
equal: And cheTímes uf their De- 
ícent along che Hime Flanes, are as 
the Lengths of thofe Planes- 

From what ha 3 been already faid» 
ic is e vid ene; thac in Mocions equa* 
b]y acceletared? the Veiocicies gene- 
ra ted in a given Time, and confe- 
quencly the Spaces run through , are to 
each ochtr as che Forces by which 
the Velocity is jjenerated, 

Firji ih*n 3 ]ec che perpendicular 
BP bektfalJfrom B to ACj and the 
htavy*Rvdy in defeendíng along A C s 
wilJ arrive ac P, in the fame Time 
thac it would arrive ac E in falling 
From A ; [for AB is co AP, as AC ro 
AB 3 t h a t i s , a s rhe Forcé wi th whi ch 
thz heavy 3afiy ^ urged along A B¿ co 
the Forcé with which it is urged a~. 
Jong the Plañe AC;) whereforc 
the 
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of Celerity, ascannotbefmther iacreafed; eirher becauíe 
the Air is uncapable of openiog any frcer Paflage for it; 

or 



the Velocity in B is alfo to the Velo- 
áty ia P, ai AB, to AP 3 - but ths 
Velocity in P> is ro the Velo el ty in 
Cj in a fub-duplicate Racio (ty P^p. 
a.) 06 AL 3 to AC> thac is, as AP to 
AB, The Veloeky in B therefore^ 
is to che Velocicy in C, in a Racio 
eompounded of AB ra AP, and 
AP to A B j but this is a Racio 
of Equal i ty. Therefore &c> Se 
conáfy, Becauíe the Time oí the De- 
fcent from A to P, is ra the Tune 
of Defcent ftum A to C, in a fub- 
dup3¡ca:e Rpcio (¿y Prvp. 1.) of A P 
to A C alfd¿ chat is, as A P co A E, 
or as AB to AC¿ and becaufea 
2fr^ in faliing from A will arrive 
at B in the farne Time as at P i 
therefore the Time of Defcent alüng 
A B> i 5 ra che Time of Defcent a- 
long A C, as AB ra A C r And for 
the fame Reafon, che Time abng 
AD, as AB co AD, Therefore 

Prop. V. 

Ir the Día meter AB of any Cirde 
be erecled perpendicular ro che Ho- 
ri zon»theTimes of De- 
Tab, XXI, fcencalong any Chords, 
F¡ g .. 3 , fue h as B C dra wn from 

the Extremiry of it, , 
are equal. And che Vdoeities acqtiir- 
ed in the Poinc B are ra each ocher 
as thofe Chords, 

For if CD be kc fall perpendicu- 
lar fromC ra AB^ fi/l, che Ti me of 
Defcent from A to Bj is totheTimeof 
Defcent from D to B» as AB to CB 
lh Pr*p> %. ) And che Time from 
Dto B> is co the Time from CtoB; 
as D B to C B {by prop. 4,) There- 
fore the Time from A co B t is to 
the Time from C ra B in the Ha- 
cia compoimded of A B to B C and 
DB co BCi or as AB x BD ; to BCq. 
But theíé are equal P and confequencly 
the Tjjmcs of Defcent are equal. 
Wheremre, unce the Times of De- 
feent along any Chords are all e~ 
qual ra che Time of Deícenc through 
the Diameterj thcy are alfo equal 
to each oiher. Sttmdlp The Velo- 
city acquired in falling from D toE, 
and from C to B, is che fame i (by 
Prof. 4.) How this ^accerj is to ¡ 



the Velodty acquired ín falling from 
A to B, as C B ra A B (by Prop. z.) 
Therefore &c. Q¿E. D. 

drett. 

Henee wefee che Reafon, whythfl 
Times of che Vibrations of a Pendu- 
lum deferibing ver y fma]| Arches of 
a Cirde» are very nearly equal; for 
thofe Arches differ very little from 
their Chordsj either in Lengch ur 
Pofition, 

Prop. VI. 

If a heavyHüdy defeends from any 
Alcicude rhrough never ib many con- 
tiguouí Planes of any 
Sort> and any Indi na- Tab. XX í, 
cion v/hatfoever A B> Fíg. 4. 
BC, CD 7 ir wíH ac- 
quire the íame Velocity at the hft* as 
it wnuld acquirein faMing perpendi- 
-cularly frnm che fame Heighc. 

Lee AF, DG, he drawn para] leí ra 
the Horizon; let CB : DC be produ- 
ced rill they meet AF inthePointsE 
and Fi and let che perpendicular FG 
be letfJl. 

The htavy 'Body in failing from 
A ro B> will acqiúre the fame Velo- 
cí cy 3 as if jt had cometo BalongEB, 
{by Prap, 4.) Wherefore, íínce che 
türning out of i es Courfe at B is fup- 
pofed no Way ra hinder its Motíon a 
¡ it wi II ha ve che fame Vdocicy in C, 
as if" it had defeended Tibng E C; 
chatísj as if it had deícended-alpng 
CF, (by Prop, 4.} Therefoje it 
have che Jame Velociiy in D as ir* it. 
had defeended along FD : Arid thii 
is equal ra chat which it would have 
had in falling perpcndicularly along 
FG, (hy Pr^.4.) Therefore &c. 
Q; E, D. 

CmlL 

A heavy %$dy díícending in any 
Cutres will acquire the fame Veíoci- 

as ic would acquirein fdjingfrom 
the fame perpendicular Heighc¿ for 
a Curve may be Iookod ti pon as com- 
pnfed of an i 11 finí ccNumber of flralghc 
Linefi 

G 3 írop, 
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or becáufe it having acquired £ts much Motion downwards 
as the -fútale Matter kíelíj which caufes it to defcend, 

has 



rrnp. Vil. 

If the Inclinación of any Number 
of contiguous Planes 
Tab, XXI. whaifoever, AB> B C> 
Fig, 4, j. C a b, b c, c d, 
be rhe íamc; and 
the Ratio of thear Lengfhs be rhe 
íúniéi che TI mes in which i-bey wíll 
be mu thmugh by a hihvyTSadyt will 
lié in a fnh- duplícate Racio oí rhofe 
Lengehs tulcen tofcecher. { 

Lee A Fj a f j be drawn par al id co 
the Horizon j and Je: BC> CD j b c, 
c d s bé produced cilí rhey meet A F, 
a«f 3 in E and F, c and f, It is evi- 
deáti by che Hypochéfisi thaí BE has 
the fame Ratio co b e, and CE roce, 
nnd DF to d f ; as AB has to ab or 
EC to bc> orCDto c ds and alíuas 
AB4 BC+ CDhas coab4 be 4 cd. 
No w beca u Te oftheequal AnglesBAE» 
bae, theTimésoftheDefc.ems atong 
AB] ab> will be in a fub"*dap!icaté 
Ra:io of AB co ab; [byProp, z.) áiíd 
the Velocicies íii rhe Points B and b 
ivill be ín che Jame as would have 
been acquired ín faUing alon^ EB eb 
(h Prcp. 4.) If thererore rhe Moti- 
on be conrinued, rhe Spaces BC be; 
wtll be run through in the fame 
Ti mes as if che htavy 2W_yhadbígun 
to falí from che Points Ec« Bul che 
Times of che Defcents as we)J thro' 
EB, eb, as through EC S ec> are ín 
a fub-duplicate Ratio of thofe Mnés, 
thar is, in a fu b -do plica re Ratio of 
AB co ab, Therefore (by Dhijton) 
th<? Times along BC t he, afrer having 
fallen along A B, ab, are incheTame 
¿(Ratio. And therefore(¿jy Ct.vípojtthn) 
»he ti mes along A B 4 B C 4 C D 3 
a b 4 b c 4 Cd» are ín rhe fame Ra* 
rio alfo. In the íame mariner rña'y 
it be demoníírated thac che Times of 
pafling through AB +BG + CD, 
ab + be 4 c d> are ín the fame Ra- 
tio of AB to ab> or of AB + BC + 
CD 3 to ab4 be 4 cd, and íb on for 
ever, lee the Numbí?r oí Planes ¡be 
Oeverfomany^Thecefore&c. Q^E.D. 

The Times i n which a BtttvytBtJy 
tuns through Gmilar Parts oí Curves 
whofe PoQiton is rhe famc, are in a 



fub -duplicare Ratio of thofe Parts. 
For chofe Parts oí Curves may be 
looked 11 pon as compofed of an in- 
fi ti í e e Níu mber of íl rai g h t Li nes whoíe 
Ratio ís given> and their IncUrJatíbri 
co EatBt other Similar. 

CcHi!. 2. 

Tbe Times in which Pendulumsf 
deícrjbing fimtlar Arches of Circles 
vibrate 3 are.in n fub-dupl'tcate Ratio 
of the Lengths of che Threadsi for 
chele Thrcads or Radius*s oPftircIcs 
are in the faine Racio as rheir íimi- 
hr Arches. And thefame holdscrue 
though the Arches be not fimilar, 
provided they be very fmallj ( by 
CorolL Propi V.) 

Tht fvllomtig Propfijithns r»/ty afjb 
bt -very properfy aaded in tbis Píate* 

Of the Motion of Projecliks. 

The íame Law of Gravicy being 
fuppofed as befo re, and chat the re is 
no ReGílance from the Médium, 
and that hesvy Budies defcend per- 
pendicularly to a given _horizontJl 
Plañe j .(whích Hypothefis, becáufe 
of the lmall Spuces through which 
Budies are projeiled: compared wíth> 
che Eurch's Circuí ti ference 1 difFers 
very ínfenfibly from the Truth) the 
Affe&ions of che Moción of P rojee - 
cales may eafily be demonflrated. 

Prop t VIII, 

If a Body goes alnng wíth a com» 
pound Mótioni confín 1 i ng ofanequa- 
ble Moción in a ftraighc -Line given 
in Ptíficiboj and of the Moción ari- 
fing from the Forcé of Gravity: It 
wtil deferibe a paraboh ck Curve» 
which the íiraighcLine given in Po- 
ficion, wi31 touch in thePoin^-here 
rhtj Bodybeg'ms to movci andjpl che 
Diameters of chis Curve willbe per- 
pendicular to the Honzon. 

Lee che Body be moved from 
the Point with a n eqtia ble Motion 
according co the Direilion of the 
Line PL given in PolHion j and ac 
che íame Time lee ic be clrawn 
downwárds by ics own Graviry, ac- 
cording 
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has upwards; there remains nothiiig that can gíve itany 
new Degrees of Motion which might igcreaíe its Ce- 
lerity, 

iS. LaJIiv, 



toriípg to the Díreítion of PG 3 
perpendicular co che 
Tab. XXIII. Horizon P H- Now 
F*g, j . fmce neicher of chele 

Mocions hinder che 
orher fo, bu t thac ihe BoJy may go 
on according to che Dirección or che ¡ 
Line PL in the íame minner, a? 
iftheFurceof Gravicy did noc a£fc 
at all; and thac It may Jikewife de- , 
ícend according to the DireíUon of 
the Liné PG in the famc manner 
as if ic had noc been impelled by 
the projeétile Moción ; If che Body 
moves chrough che Spaces PL, PJ 
wích an equable Moción, iñ rhe 
fame Times as chey willfall through 
the Spaces PG, Fg; ic ¡s manifefl, 
thac if GV gv be drawn paralld 
ro PL» and LV, lv> .para lid to 
PGi tí II chey meet eachocher in the 
Poincs V, v, the Body will be found 
ac che End of rhofe Times ín che 
Poincs V> v: Now betauíe in the 
Moción along the Line PL is ctjua- 
ble, PL, Pl, will be co each orh?r 
as the Times in which chey are paf- 
fed chrough; buc PG wiíl be co Pg 
as the Squares of thofe Tlmps! [by 
Prtp. i f ) PG therefore or L V, is co 
P g or I Vi as P L q ; to P 1 q : M\ ihe 
Poincs V v» cherefore are in a para- 
boÜck Curvej which PL conches in 
che Poinc P» and a 11 the' Diamerers 
of which are paral leí to PG, chat 
ís, perpendicular to che Horiaonj 
Q^E. D. 

When I mención hereafcer the Pa- 
ra meter fingly, yon are co ur.de rila nd 
chacParamerer which betongs rothat 
Poinc in che Curve deferibed from 
whence the Frojeclion is made. 

Prop.lX, 

The Velocicy with which the Bo- 
dy is proj'e&ed along 
Tab. XXIII, the Line PL 2 is equal 
Fig. j, co that which icwóiild 
sequire in fallingthro* 
a fourth Pare of che Parameter. 

A Body wích an equable Moción 
pifos through the Space PI? in che 
Jame Time that i c falls through che 
Space, \v. Nqwií Pl be ta k en equal 
to half che rarameter» lv \y'úi be 



equal Co hírlf Pl. Now the Velocity 
acquírL'd in fallí ng chrough Jv ís fuch 
chatdoub[e ihc Space 1 Vj chat is> che 
Spacc: V I would be run chrough in cha 
Time of irs Fall [ by Pro?. 3. j Buc 
the Boííy by che projcc/tile Moñón 
paíTes rhroisgh che íame Space P 1 i a 
rhe fame Time, So thac che.Vclo- 
cícy of the one is equal r™ thé Vciu- 
city of (he ptherj E. D, 

Cornil. I. 

If che Velocity of the projeflile 
Moción be the fame> che Paramí'ter 
will be che íamfi whacever che Di- 
rección of che Proje£tion be^ 

CcyqL 2. 

The Velocity of a projecled Body 
in any Point of the Curve which ic 
deferibesj is rhe fame as icwpúld ac- 
quire in fatling through a fourth Pare 
of che Paramecer bclonging to ihac 
Poinc ¿ and therefore che Velocicíes 
of ic in difFerenc Poincs are in a 
fub-duplicareRacioGf che Paramerers 
belonging to iboíe Poincs, {by Prop. 
2.) For che proje£ted Bocíy may be 
coTíñdercd in any Poinc of che Curve 
deícribed as if ic began to be moved 
fu-fl in that Poinc according co che 
Tungent of ic, and afterwards de- 
feribed the reír of che Curve, 

CvtaiL 3. 

The Velocicy of a proje&ed BfiJy 
is teafl therefore when it is in che 
Axis of che Curve j and is the fame 
m equal Di (lances from che Axis 
on each Side; and the greacer ihe 
more remóte ic is 
from (he Axis : Tab, XXIIL 
And the Veloci cíes Fig, %. 
of .ic Ín differenc 
Pointsj are to each other as the Se- 
cínts of the Angles which che Tan- 
genes to thofe Poincs when produced 7 
make whh the horizontal Line. For 
ler che ílraight Line PL touch che 
Curve in che Poinc P; and mectany 
Diameter VH produced in L, and 
let PO be an Ordinate from the 
VoincP ro the fame Diamecer? which 
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*8; That thé i8, Laftly^ In order to determine the Proportion ob- 
C fTu?/LT ftrved by'Bodíes of unequal Weight ín their falling, the 



qntiüy htavy 
Hbdíti* is r:ot 
fTiportitmabU 
to thetr 
WtighL 



will therefore make the íimeAngles 
with che horizontal Line PB? as [he 
Tangent of the Curve in the Point 
V does. Nowif PH be che Radius, 
P Lj PO willbe the Secan»- of the 
forementioned Angles: And it is 
«afy to £hew from the conick Se£ti- 
ons 3 rhat thefe Secancs are co each 
orher i ti a fub- d u pl i cace Ratio of che 
Paramecers belonging co rhe Puints 
P and V> that is, (by the prettdittg 
Cototl.) as rhe Velocitíes of the pro- 
jected Body in the Puints P> V. 

Cvroli, 4, 

Lee rhe projedted Body begin to 
move from the Poinc A» accordjng 
ro any Dire£tion AT; Lee the ho- 
rizontal Line AH be drawnj, and 
A P erccled perpendicular ly coit 3 and 
equal 10 a rourth Part of the Fara- 
meter of any Curve to be deferibed 

with a given Forcé. 
Tab* XXIII. On the Diameter 
Fig. 3. A P lee the Semi- 

circle ATP be de- 
fcnbed 3 ctitting the Dirección of the 
pro/etled Body inT. From w henee 
lee TF be let fall perpendicular to 
P A, Now fince ibe proje&ed Body 
can run chrough a Space double to 
- PA with the Velociry acquired in 
fdling through P Ai and in the fame 
Time {by Prop. 3.) and íince chis 
Velocity í 5 equal to chat wiíh which 
íhe projected Body goes out from 
rhe Point A ; {by Prop. 9. ) If A P 
reprefenrs che Time of faliing from 
'? co A, che projeíted Body will be 
carried ín che Line of íes Direílíon 
AT through a Space double to AT, 
in the Time reprefented by the Line 
AT, and chrough a Space four Times 
iheLertgrhof AT, in twice rhe Time 
of AT. Lee rhat Space be AE, and 
from E lee the perpendicular EH be 
let faJl to che horizontal Line» 
Further, in the Tjme reprefented 
by AT the. proje&ed Body will fall 
rhrough the Space ¥ A {by Prop, 2. ) 
and in the Time reprefented by don* 
ble AT, ic will fall through four 
Times the Space FA or rhrough the 
SpaceEH: That is, in chefamcTime 
thar the Endy by íes projectile Mo- 
rlón palles chrough the Space AE S ic 
will M Lhrough ± e Space EH, and 

4 
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fo meec iheHorlzon; butAH is les 
horizontal Space» and A F che Alti- 
tude of the Parábola deíceibed. 
Whence che füllowing Conle£taries 
flow alfo» 

Cortil, f. 

The horizontal Spaces deferibed 
by a projefted Body Witfa a given 
Forcei are to each orher as che Sin es 
of double the Anglas which are made 
by che ir D/rcclions and the horizon- 
tal Line i And cherefore its greaceíl 
horizontal Spacej \s, when thac An- 
gle is half a rrghc Anglei and ít is 
equal to half che Parameter of the 
Curve deferibed \ and thefe Spaces 
are equal, when theDire&ionsof che 
projeñed Body differ from a righc 
An¿k by equal Angleson each Si de; 
for chele Spaces are as che Lines FT> 
and, if CT be Radius, FT is che 
Sine of the Angle FCT which is 
double E A II, whence the reít are 
manifeft. 

CorstlL 6. 

The Altitudes of che Curves de^ 
feribedj are to each oche r> as rhe 
vírfed Sines of the aforefaid Angles, 
for they are equal to the Lines FA. 

Cor olí. 7. 

The Ti mes which a projeíted Body 
takes up in deferibing chofe Parts of 
the Curves, which are cutoffby che 
horizontal Linej drawn chrough che 
Point where the projeclion is, are 
to each other as the Sines of the An- 
gles which rhe Di re£t ton 5 make with 
che horizontal Line,' for they are tr> 
each ocher as the Lines AT, which 
if P A be Radius» are as rhe Sines of 
the Angks A P T* or E AIL 

Prop. X. 

Tbe horizontal Difiance PH, of 
any Point V in the Curve which che 
proje£ted Body de- 
feríbes from the Tab. XXIII. 
Point P where the Fig, 2,. 
Proje£fcion is made i 
its perpendicular Difiance from the 
Hüfjzon VH¿ and the Angle L PH 
which 
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following Rule isdílígently to be coníídered ; viz* that 
a Body which moves very quick, may íncreaíe the Ce- 

krity 



which the Dirección of che projeíted 
Body makes wich the horizontal 
Line> beíng given ; co find the Para- 
me rer and che Vebcity of che pro- 
jfzLKC Moción. 

I'H and the Angle LPH being 
given, PL and LH are given ¡ 
wherefore becaufe V H is giveni V L 

is alíb given ; Therefore (he 

Para mecer is alfo given- And íince 
the Space which a Body falis rhrough 
ín a given Time, ísglven¿ viz. 
Lmdw Feer» in a fecond of Time; 
ic is eafy 10 Cfille£fc from che ftcortd 
Prop. what the Time of the De- 
fcent through che given Line LV is, 
that is, che Time which che given 
Line PL i; run rhrough by the pro- 
jeftile Moción, E. J, 

Prop. XL 

Lee £ be a Mark or any givcn 
Foíncj let ED be its petpendícular 
Di {hoce from the hormonal PJane> 
and lee G D be the horizontal Di- 
flan ce of another 
Tab. XXIIL given Point G in the 
Fig. 4> j, famePIane* LetGB 
be joíned; and from 
the Point Gt Jec G F be ere&ed per- : 
pendicular to DG; and )ec the An» 
gle B G P be bifeíted, by the ftr.iighc 
Line G N ; Now if the Mark B be 
bit by a Projection made accord- 
ing to any Direñion GKj I fay, chat 
the fame Marfc B will be hit by a 
Frojeftion madewith the fame Forct 3 
according co another Dirección GL, 
which makes the Angle L G N wich 
the bífe&ing Line, equal tu the An- 
gíe NGK. Lec the foremencioned 
Pireclions meet DB produced* in 
the Poincs K and L, Becaufe the 
Velocity ofthe projefred Body, ac- 
tiording co che Lines GK, GL, is 
ííippofed tobe the fame, che Times 
whkh it cakes up in pafEng through 
thcm, are in the fame Ratio as che , 
í-ines chcmfelvesj buc the Spnccs ' 
V'hich it falJj through from che 
Points K and L } in chofs Times, 
are co each other, as the Squares of 
the Times; ( ky Pnp, ¿,) they are ■ 
theijtfore as G Iv q, to O Lg, Now 



becaufe of the fimilar Triangles 
GK B, LGB; BK is to BG as 
G K co GL; and B K to BG as 
BG co BL. Therefore as GKq; 
is tú GLq. ib is BK to B L, 
Wherefore fmce B¥r( bjr tks Hypaih. 
and Prop, £.) is the Defcenc of the 
projeeled Bndy from the Point K> 
m tlie Time GK LB wilí be 
íes Défcenc from the Poin: L in 
che Time GL, Therefore ( by 
Prop. 8.) ihu fume Mark B will be 
hit by che Direñion GL alfo» 
Q, D. 

Cerril. L 

If L K be bifeaed in F, D F will 
btí eqaal co kalf che Paramerer oí che 
Curves deferibed. Fur the Rectan- 
gle of che Parameter and L B is 
eejual to GLq; and the Re&angle 
or the fame Parame ter and K B, is 
equal to G Kq» Therefore che Rec- 
cangie of che fame Paramecer and 
L K is equal co GLq;» — G Kq : 
or DLq — DKq, or to che Rec- 
rangJe of D L + D K, chnc is, LK 
inco D L i DIC, The Paramerer 
therefore is equal to DL+ DK, 
the half of which is DF. 

Cúrctt* U. 

The nearer the Direítions G K, 
GL, are to che JLfnn which bifefts 
cheAngle BGP, the !efs is che Forcé 
requl red to hit che Mark Bj fo that 
rhere are no more than two Direc- 
tions, along which. che fame Mark 
may be hic with che fame Forcé. 
For let the bifecling Line meet E D 
preduced in N. Now íince the Di- 
reclioBs G K, G L, are diílant from 
GH by eqtiat Angles? {by Pfop K 3» 
Hqoí? VL of Euclid } 5t is evidenc 
thac the Point F mufl fall hi^her 
than the Poiot or D F muit be 
greater thr.n DN; and if G L and 
GÍC approach co G N, :he Pú'mi F 
oughc to come to the Point N 5 that 
is? che Paramerer wili be lcíTened (¿y 
tbe prtted* Cor. 2.,} and cnníequentíy 
the Forcé of che projecliie Moción 



Coro!!) 
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lerity of another Body whích moves ílower, by impel Ifng 
it forw^rd whcn it overtakes it ; But if we íhppofe k to 

have 



If che Dirección of the Forcé with 
which the given Mark B is hit, be 
the Line GN itfeifc which bifeít? 
thtí Angle E G P, then that Forcé 
ií chí leaft» and che Direftion the 
onJy one, in which [he Mark B cari 
be hic with thac Forcé: And the 
con: rar y» For wherj GKi GLi 
coincide with GN 3 che Point F 
will coincide with N, and DNwil! 
be half che Parameter: Then che refi 
will íuüow from Prop. XI, and che 
preceding Corollaries. 



Cornil. IV. 

Henee we fee the Reaíbn of the 
JMechaniral PraíHce of dire£tin£ n 
Cannon fo as to hit ihe Mark with 
the leaft Fnree, For having fixed 
a pbin Looking Glaís perpendicular 
to ihe Bore of the Cannon ; ler che 
Onnon be inclined » cill the Eye, 
looking aíon£ a Thread hangm£ 
freely wich a Lead at the End of it> 
can fe* che Mark refb&ed by chit 
pare of cheLooking-Glafs over which 
the LeadhangS] Thí?n T it is evidente 
from the Natttre of Reflexión and the 
precedí Coro!, thac yon have the Di- 
rección required. 



CorolL V. 

The higheft Poíms which can be 
hir with a gíven Forcé* at any ho- 
rizontal Diftances, are atíof them in 
the Curve of a Parábola * whoTe 
Focus is the Poinr from w henee the 
ProjefUons are madej whofe Axis 
is perpendicular to theHorizon; and 
the Parameter to the Axisi the fame 
as chai of aU Curves deferibed with 
a given Forcé. 

For tec GPH be 
Tab. XXIV. a Parábola: G che Fo- 
Fsg. i • cus, G P. che Axis 

perpendicular co the 
Hórizon* the Para mecer io rhe Axis 
the lame as that of Curves de- 
feribed with a givén Forcé. Lee a ti y 
horizontal Di flanee GD be taken s 
wd from the Point D 3 jet che Per* 



pendieubr D B be rrrcled, mming 
the Curve in B> I fay, rhe Point B 
is the highell that cío be hit \vith 
a given Forre, at rhe Di flanee G D; 
or trie gi ven Forcé is che leaft: that 
can bit that Poinc, For if GB be 
drawn, GB + BÜ will be equal ro 
ha|f the Para meter of the Curve de- 
feribed by che leaft Forcé thac B can 
be hit by. For in order co h:»vc 
that Forcé hit the Point B> the Di- 
rección muft bifect the Angle BG P i 
(by Cor. 3.) chen by reaioñ of thac 
Ángio's being fo bifeexed, and D B» 
GT, b¡ j ing p¡í T a!3eI, 
che Tr-an^e CBÍST Tab, XXIII. 
Wiil belífiíVeleti nnd Fig.^nd 
GB± B D equal to 
DN, thac is to hilf the P^rameterí 
ai ¡ s evídent from that Corollary, 
' Now i n che Parábola 
GPH, let BO be Tab. XXIV. 
an Ordinate to the Fig. 1. 
Axis, and lee che 
Tingent BT be drawn, meetingthe 
Axis pr doced in T i then ( &*í\ik/¿ 
from i he NaUtre of the Pa*abda¡ P O 
and PT, GB and GT, GO snd 
D B ar* equal) GB+ DB is equal 
CO doubte G Pj chut í? 3 [by CcujiruB^ 
pqnal to half a Param-eter of the 
Curve dekribed by a ^iven Forcé, 
Therefnre the given Forcé is the 
lejlt hy which the Poinc B in the 
Curve of the Parábola G B H can be 
hit \ Whence the Thing propofed is 
maniíeffc. 



j&qoft. VI: 

If D F be given 
and equal to half Tab. XXTIL 
the Páramete of che Fig. 4., and f t 
Curves palling thro' 
the Poinr B, and from the Point F 
be taken equal Lines FL, FK, fo 
as chac GL, GK beíng drawn thcy 
may make equal Angles with the 
Une GN1 v/hich bife£ks the Angle 
BGP> GL and GK will be the 
Direflions of Fi>rce with which 
thofe Curves paíling chrough B will 
be deferibed. 
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havcneither grcater ñor lefs Celerity, than that which it 
mects vr f ich, ic can only go along with, or follow in ics 

FalJ, 



Frop. XIL 

GD che horizontal 
Tab: XXIV. Diftance of che Point 
Figi and,¿. B, DB the Ahicudo, 
and D F haif che Pa 
rameter, being given to find > 10 6cid 
rh'e Djrcftions required to hic tha: 
Point. 

Lee the Perpendicular GP be erec- 
ted from the Füins G to GD; be- 
caufe GD, DB are gíven> che An- 
gle DGB, and confequencly the An- 
gle BGP is given. Lee che Angle 
BGP be bifetted by rhe Line GN 
meering D B produced in N. Now 
if che Poinrs F and N coincide, 
GN wül be the Dirección fought 
(by Cor. 3. Prop. XI.) It rhe Point 
N falls above F t che Point B cannor 
be hic ac all with a giren Para me- 
ter or a given Forcé ( by the fatrtñ 
Cor,) Buc if rhe Point N falls below 
f 3 from rhe Point F let FR be e- 
rc£fced perpendicular to Ü F» meer- 



B LG are equal¿ that ís, if GP be 
erefíed perpendicular to G D, the 
Angles KGB, LG P v/i]l be equal : 
Therefore if rhe Angle B G P be bi- 
fe£ted as before by che Linc GNj 
che Angles LGN, JSTGK will be 
equal : Therefore {by <# r cL 6 r Frop. 
XI.) GK 3 GL are the Dire&ion* 
íoughr, G¿JL J. 

Ce re//. 2 . 

From che former Conftruftiori 
there flows an Añth metical Rule oí 
folving the fame Pro- - , VVl „ 
btem; vtz- putting S Í? D * AJt */- 
for rhe Sigo of ehe Fl &*»™di. 
gi ve n Angle BGP, and GD 

V for ta verfed Sinej V — . -S. 

DF 

will be equal ro che verfed Sine of 
che Dirrerence of Elevatifins, or 
of the Angle LGK, The half of 
which Angle» if ic be added to and 
fubflrafted from che givtm Angle 



áng GN produced inR, lee the Line DGR or half hs Supplement, co 

two Righc Angles BGP, the Satn 
and the ¿Difrerence will heDGL» 
DGK rhe Anales fought, 

For D F or GP is the Sine of che 
Arch RKG, that is, of double the 
Angle RCS; thac is, (becaufe of 
che common Complemem F R G) of 
doubJe rhe Angle P G R , or [by C<m- 
JIr«a,) rhe Angle PG B. And PR 
is rhe verfed Sine of the fume An- 
gle ; and FR — PF che verfed Sine 
6| che Arch KR or of the Angle 
LGK. And tt w\\\ eafiiy appear 
chac rhe Angle RGD h haHr the 
Supplemenc of BGP to two Righc 
Angles. Whence che Reafon of che 
Rule is evident. ** 



GR be bifeclcd in S, and from 
the Point S lee SC be erected per- 
pendicular to GR, mee'ing FR pro- 
duced in C. On the Cenrer C, wich 
the Dtílance CR, let a Circle be 
deferí bed, cirrting BD produced co 
K and L» and if GK : GL be drav/n, 
ihey v/iíl be the Direíiíons foüghc* 
For it is evidenc from che Coníltnc 
tion 3 that FL and F K are equal, 
and chac che Angles LGR, IIGK 
are eciual aífoj¡ whence rhe reií aíe 
m^nítffl from the 61 b Carol. of the 
prectd. Prop. E. J. 

The fímc dsinmp&ted anatkvr 
JVay. From che Poinc F let FC be 
erecled perpendicular 
Tab. XXIV. tu DF and equal co 
Fig. 4. BG ; and on rhe 

Cencer G } wirh che 
Diflance BF lee a Circle be deferibed 
cuteing B D produced in che Poinrs 
K and L ; Then G K and G L will 
be rhe Direítions foughr. 

For CKc{ — FKq that is , BF.j 
FKq (by ConjirnSia») is equal to 
GFq or BGq, Therefore BF 
1 — : FK or BK is rn B'G > fo is 
B G co BF + FK or B L, ;tberefDre 
the Tri-.mg]es KBG, LBG areGmi 
Jar i (by Prop. 6. 3.v>k YL of £«- 
thd) therefore che Anglea KGB 3 



Corel!. II. 

From the fame Coníím£lionflows 
alfo anorher Arithmetick Rule, by 
which G D, che Angle £ G P ? and \ 
eirher of the Etevacions DGK or 
D G Lj being given» 'theParamecer is 
found \ forif B G P is giveni RGD 
is giveh alfo; from whence DGK 
nr DGL being given, RGK 
given. Let v be the verfed Sine of 
S 

double RGK, and — * G D, will 
V— v 

be 
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Fall, wichout tnaking ít move faíler than it did before» 
Thus for Inílance, If two Men ofequal Eignefs íhould 

joín 



be equal co half che Paramerer. The 
Reatan of chia Rule is che fame as 
ihe formen 

An oí btr Wky. R G D a n d on e of 
the Elevatious being gWen» (he o- 

cher of them i* 
Tab. XXIV. giveni Wherefore 
Fi¿. 2, and 3. as the Radius is ra 

half the Surn, in 
one Cafe, and baLf the Difference 
in ihe ocher Cafe of the Tangencs 
nf the given Elevations¿ fo is GD co 
half the Paramecer. For DF> orhalf 
the Parameter is equal to DL jl, PK 
Coy, i. Príp. XI. 2. 

Concern i ng chis whole Macten 
fee the famous Dr. HalUy*$ Difl^r- 
fáuon? in ihe PfjilofophUat Tranfac- 
tkmsy and the karned Dr. K¿il*i 
PhyjtckSi where yon will find mofl 
of thefe Things largely demonftra- 
ted in another Way. 

0/ AfíJTjy Eorfw f**Uing in a 
Cychid. 

Trie Propofirions tmeerning the 
J}tfccnt of "Btáiét fis d Cydaid ñríl 
found out and demonftracedj by the 
famous Mr* Fingen;, which depend 
upon the forementioned Law of 
Graviryj may very convemencly be 
added in chis Place, 



Lemm& I. 

Let cherc be a Cirde deferí bed un 
the Di am éter A C, which is cuc ae 

righe Angtes by DE¡ 
Tab< XXV, from the Poine of 
Fig. i, the Diatneter A, Jet 

the ftraighc Lene AE 
be drawn t mecting the C i rcu in- 
fere nce in B, and DE in F, and ltír 
AE be joíned. I fay, AB, AD, AF 
are confirma! Prop amonáis. 

For if B.D be drawn ; the Trian- 
gtésADBi ADF, areíirnihar, becaufe 
rhe Angle A is common, and che 
Ancles AB D, ADF, are equal* be- 
caufe chey íland upon equal Arches 
AD, AE. Whente che Proporción 
; evident» 



Ltmma Ilr 



Lee there be any Curve Á H con* 
cave on one SI de, and lee A G be a 
Tangen eco itin the Point A« Let A D 
he a flraight Line, 
any ways inclined Co Tab. XXV, 
chis Tangen t, and Fig. 2. 
let BCj paraHel co 
A Di cut che Curve in B» and the 
Tangen c in C. I fay, if the Arch 
AB beinbnicely fmalL ihac Ardí 
¡ ai]d che Pare of the Tangenc, incer- 
cepced between the Parareis A D, 
BC, may be boked upon as equal 
and coincidenc, and may the re toro 
be pnc for each other. 

Lee another ñraight Line couch 
the Curve m rhe Point B alfo> 
which meecing the other in E# lee 
it be any ways produeed 3 Jet FG 
be drawn parallej to BC¡ meecing 
each Tangen r produced in EhePoinís 
F and G i and lee A B, the Subcenfü 
of the Arch be drawn, 

It ie manifeñ i thac the Subte rife 
AB is al ways leík chan the Arch, 
and che Sum of che Tangen ts AE, 
E Bj is greater ^ now if íhe Peine 
B be conceived eo approach to A, 
and during that Motjon the Line 
BC is earried alwaya parallel to ir 
íelf í it is manifeft rhac che Angle 
BEC will be perpetually dimtniíh*d» 
tíll ít becomes lefs than any given 
Angle whatfoever > and by rhat 
M«ans the point F will approach 
nearer to G than any gi ven Díf* 
car.ee whatfoever, and cherefore the 
Lines EF, EG, will be nearer ro 
Equality rhan any gWen Dilference, 
whatíüever ; That is, EF and ES 
may at laít be aecnunced as equal. 
Therefbre EB and EC (whofe Ratlo 
to each ofher \s che fame as EF 
to EG» hiaitfe af tht Jtmitar Tnang* 
íes EBC, EFG) and alio AE+-EB 
and A C (A E being added to each 
of thern) may be eííeerned equaí 
likewiTe. In the fame m armen 
rhay it be fliewn alio» that [he 
ñraighc Lines A Bj AC, when rhe 
Poin? 
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pin Hands and Ieap together from theTop of aBrídge 
ínto the River ¿ we have no Reaíbn to think that they 

would 



Poinr B approaches to A¡ may af 
Jad be aecounted eqtial alio; And 
jnuch more cherefore may rhfl infi« 
nicdy fmall Arch A B, which is 
©f an intermedia ce Magnicude be- 
twixt the- Subtenfc AB: and the 
Sum of che Tangen es AE, EB 3 and 
the Tangents AC be actounced 
equah 

That che infinite! y fmall Ardí and 
rhe Tangen c may be lonked upon as 
coincíding, ís evidenc from henee ¿ 
that from the Nature of Curva cu re» 
there can be no firaight Line drawn 
hecweeo the Tangent and che Curve 
ait ihe Poinc oí Concaít* 



Prop. I, 

Let ABC be a Se- 
Tab* XXV, mi cycloid deferibed by 
Fig. 3* the generating Cirde 
AV D> Let ks Vér- 
tex A be turned downwards? and ¡ts 
Axis AD be ereSed perpendicular 
to the Horizon. Lee any Poin: E 
be taken in ic, and che ílraight 
Line El be drawn downwards from 
chence touching che Cycloid in B* 
and cerminated by the horizontal 
ílraight Line Al ; Lee the ílraighc 
Line F E be alíb drawn perpendicu- 
lar co the Axis, and on theDiame- 
ter AF lee che Semi cirde AFH 
be delcribed. Then through any 
Point M ín che Curve B A f let che 
firaight Line MS be drawn paralkl 
to BF, which will rr.ett the Cirde 
AHF in H, and íts Diamecer in S. 
Let alfo ííraighc Lines be drawn 
touching each Curv¿ in che Foinrs 
M and H. And let MN, H T> be 
Pares of thafe Tangénts j n tere e peed 
betweeo the cwo horizontal Lines 
MS» NR; and let OP a Par: of the 
Tangen t BI> and SR a Part of che 
Axis D be included between the 
fame Parallels, 

ThtfeThings betng foj I fay» the 
Time in which a beavy Body will 
run through che ílraight Line M N 
wíih an equable Celeri cy 5 fuch as is 
acquired in fallí ng ebrough the Arch 
of the Cycloid BM; is co che Time 
chai íhe ftrai|ht Line OF would 



be run through with an equable 
Celericy, fuch as hulf that which 
ís reqoired in faUing through the 
whole Tangent -Bis as che Tangent 
HT 3 is co the Part of" the Axis 
SR. 



From the Point A to the Foints 
V and L, in which che Parallels 
B F> M S cuc che generating Círcle* 
let rhe ílraight Lines A V, AL be 
drawn cutting the Parallels MS> NR 
in the Points K s E» G; lee AH má 
FH be joinedj and the Radias Q_H 
of the Cirde AFH be drawn, 

Now becáufe the Spaces run chró* 
with an equable Mo ce on í are ín the 
Ra ti o compounded of the Times 
and che Velpcicies wich which they 
are run thruügh, it folio ws* thac 
the Times are to each other in a, 
Ra ció eompounded of thac of che 
Spaces díreftly and the Vdockies 
inverfely. The Time rherefore üf 
running chroúgh M N> to the Time 
of running through Op 3 is in a 
Ratio compounded^ of ihe Ratio of 
MN eo O P, and of che Ratio of 
fililí che Celericy acquired by i'aJhng 
chrough AF; co che Celericy ac- 
quired by fallíng through F S ( hy 
iht HypoiL and by Prop* IV, and 
Cerolla Prop. VI, abnie, cútitcmt'ng iht 
Dtftint of beavy Hoditr-) Now the 
whule Veiociry acquired in falling 
from F io A, is to the Ve'ociiy 
acquired in fílling from F to S, as 
F A to FH, (by Prop. 3 t. 3^ Ul; 
ájid Prop, 8, *B*ok VL p/ Éuclids 
and Prop. 11, aboye, concerniría tht 
Befuni of heavy Hüdísi.) Half che 
Velociíy cherefore, acquired in fal- 
lí ng from F co A, is to che Vdocicy 
acquired from F ro Sj as F Q_ ro 
FH. The Hacio cherefore of the 
foremencíoned Timesj i s compound- 
ed of che Raciona of M N co O P s 
and FQ.ro FH t But {by the Na- 
írtrí t>f the Cythiá) El ís pa ralle! co 
AV, and MN hj AL, and chere- 
fore G L and JK E are eqeiai co M N» 
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would fallquicker becanfe theyarethus joined togetfier } 
than if they had Icapcd iii feparatejy. This bcíng fupppíed ¿ 

fince 



OP. Whcrefore the foremencioned 
Racio» is compounded of che Ratio 
of GL co K £i and F to FH. 
Bu: GL is :o EK, asAL roAtt» 
that Ís> as A V to A L , {hy Lcm. r.j 
that is, as ^AFxAJJ r^ASxAüI 
thac is, as ^AF to ^ A$> thac is 
as A F co AH, char. is, as FH to 
H S» The Ratio o f che foremention- 
ed Times therefbrei is compounded 
oí che Ratio's of FH raHS, and 
FQ_to FH, that is, rhe Times are 
to each other as FQ^or CK-I to 
HS. Buc ir may eafily be maue 
appear frvm prop. 18, 2¡*ov IIL W 
Pra¿. 2.. aná 8- "3^* VI. of Endid, 
rtiac QJÍ is co H Sí as HT to SR. 
The Times therefore of moving 
through MN, OP, with che fore- 
memioried C el enríes • are to each Oíher 
asHT eo SR. q-E. D. 



Prop, II, 

Sisppofe rhe Pofition of the Cy- 
cloid; che Linc BF, A F, fi I, AI; 
and che Serm ádrele FHA; the 
fame as in the foregoiug PropoGci- 
on: I fay, che Time of moving 
•rhrouí;h rhe Tyngenr. BI with che 
e^uable Ciíeriiy of halí thac which 
is aequired in falling 
Tab. XXV. through J3 1, is to the 
Fig. 4. Tioififif Deícemrhm' 

the Arch of rhe Cy- 
cloid BA, as che Díamecer of che 
Circta is to halt irs Períph.eiyí 



Sjppofe ss many parallel Lines 
as you pleafe» cquidiftanc from each 
OEher to be drawn bccween F E and 
AI, v/hich wiü cut theLine FA 
in St R, &cc> tlie Circle in H, ii 
&c. and the Cydoid ¡n Mj r, &(v 
íes Tangen: B 1 in O, P, &c, And 
from che Points where each of 
them inrerfect che Circle and che 
Cydoidi lee rhe Tangencs to each 
Curve» HTj MN, i k r s> be drawn 
to che foílowing Parallel* as in íhe 
Fígujre. 



The Time of moving through 
OP equably v/ith half the Celerity 
acquired jn falling through BI» is 
ta the Time of moving through 
MK, equably wiíh the Ceteriiy ao 
qmred in falling through the Arch 
Ojf the Cycloid B M i as SR to I IT j 
AnJ the Time of movjng through 
PQ_wirh che Ta me Celerity as throitgrj 
O P ¡ ís to the Time of moving 
through r T with the Celeriiy pequi- 
red in falling through the Arch of 
rhe Cyclaid B r, as B. E to i k, and 
f> on 3 (by the preced. Prop.) 
Theretor< ünce eveiy one of the 
equal Times of che equabSe Mo- 
ción Sj through che equal Uriñes OP, 
FQ^&c* (hy Ctotfiruft.} are re fe r red 
to ío many orher Times of Moción» 
i-iz. throujíh the Tangents of ?he Cy- 
cíoid MN» r f, Scc- in the fame 
Proporción, as che equal Lines. 5,R> 
RE 2re each of them referred zq 
rhe Tangenrs of the Gírele HT, i k 
&c f The Sum of the 'íormer 
Tjsnes wiil he co che Sum of ihc 
latter Times; as the Snm qf íhe 
íormer Lines co che ;Surn of che 
Jacter X*tnes. Le: therefóré :he 
líumber of rhe parailel Lines lying 
between FB and AI be ioftni'c, 
i and |r?c che Tangents to ttach Curve 
be drawn in rhe fame Manner as 
beforej and the Proporción will 
continuo che fame. And as by this 
Meins the Smn of che Tangencs 
of che Circle will coincide with 
ics Semiperiphcry FHA, and 
the Sum of che Tangenr* of che 
Cy cloid will coincide with ics 
Arch BAj and che Motion chroiif h 
the rnfinicely fmall Arch of che 
Cyctoid contained betwLxc the cwo 
conciguóiij Parallels, may be con- 
ceived co be the fame as thac which 
was irippoíed through íhe Tangen « : 
\by Lcm. 2.) Ic folio ws; thac che 
Time of Defcenc throúgh B I with 
che forement'roned CeJeriry, is to 
me Time of Defame chrough the 
Arch of rhe Cycloid BAj as che 
Diameter FA \s ro ics Semipeii- 
phery FHA. Q, E. D. 
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I Chap* ^8* 0/ Natural Philoso p h y.' 

Once it is certaki that the dífferent Parts of a heavy 
Body, are as íb many limitar Bodies, none of wbicfo 

have 



PfOp. III. 

In 3 Cycloid whoíe Axis is per- 
pendicular có che Horizon, and 
whofe Vértex is turned downwards± 
thc Time in wljich a heavy Body 
lee faJI frorn any Poinc of ic T \vi3l 
arrive at che VerteXj is co che Timé 
in which it woúld falí chrotigh the 
Axis of che Cycíoid, as, half the 
Círcumference of che Circle? is coche 
Diamerer: And thereforé cheTime.s 
jn which a heavy Body lee faíi 
from any Poíncs whacfoever will 
arrive ac [he VerteXj are equal toeach 
ocher. 

Let A E C be a Cycloid, A che 
Vercex curned dov/nwards, AD che 
Axis perpendicular co che Horizon i 
And Ice a heavy Body be lee fafl 
from any Point B; Lee BI be a 

Tangen t'toihe Poinc 
Jab. XXV. B, meering che ho- 
Fig. 3. rizontal Line Al in 

Ij and from che fiime 
Fo'int B, lee rhe Line EV be drawn 
paral !eJ co CD, meeting che genera- 
ti ng Orele in V, and lee AV be 
joined. 

The Time of Def-enc chrough 
tile Arch of the Cycloid B A, is 
to che Timeof Defcenc Ín the 
Tangenr. BI with an cquable Cele- 
rícy equal to half cha: which ic 
would. acqutre in falling chrough 
BI; as half che Periphery of che 
Orele* is ra che Diamerer (by the 
pTíced. Pros, ) Buc che Time of 
Defcent cljpough Blj is equal ro che 
Time of^cs Defcenc by a natural 
Acceleraiion alnng the fame BI» (by 
Prep. ILL of the Defttnt tf heavy 
Jodies) or aíong V A > which i 5 
par al leí and equal to BI: (by the 
Nütnrc cf the Cjckid, ) And the 
Time of ^Defcent along VA, is 
equal co eheTime of Defcenc alon£ 
DA; (by Prcp. v, of the Defient uf 
heavy 'Btdies.) Thereforé che Time 
of Defcenc atong che Arch BA, is 
to the Time of Defcenc ihrougft che 
Axis DA; as half the Periphery of 
the Orete, is ro che Diamerer, 

And G net k che Time of falbng 
chrough the Axis is given ; and has 
che fame Proporción ro the Times 
of Defcenc chrough any Arches of 
the Cycloid co the Vértex ¿ ic i 5 



evident that all thofe Times of De- 
fcehdiñg muíi be equal co each ocher. 
Q. E. D. 

{¿atoll, 

Ic ís manifeft , char when che 
heavy Body comes at che Vértex» 
its Moción continuing, ic muít in 
afcending deferibe an Arch of che 
Cycloid in che fame Time > equal 
to thac deftribed in defeending; So 
chac che T¿me of .its. whole Moci- 
on 3 will be to che Time of i es De- 
fcenc through the Axis, as che Cir- 
CLimference of a Circíe to the Dia- 
merer, See Ifiigens's Horol. Oftil. Part 
II. from Prop. 16. t o the End cf that 
Part, 

The E^wality of the Times ín 
which a heavy Eodyj lee go from 
any Poinc of a Cycíoida comes to 
che Vértex of ic s may alfo be de- 
monftrated in the foiiowing Man* 
ner, 

i Let a Body be impelled ín cha 
Line AC> rowards the Center Q, 
with an acceieraeive Forcé, which 
is every where as the 
Diñance from C. I Tab. XXVL 
' íay, that feom whac Fig. i, 
Point foever of che 
Line A O che heavy Body is let falí, 
ic will come co theCencer C rn che 
fame Time. 

Suppofe any Line ac unequal co 
AC'¡. and Jet etther of chem 3 as AC 
be divided inco as many equal Pares 
as you wiJl> AB a BG, G C ; Lee 
the other Line ac be divided inco 
as many equal Panas a b, bg, ge. 
Lee us imagine the fuppofed Forcé 
to a£e only in che Beginnings of 
thefe Pares, fo chac each of chem 
mav be rcm through wtch an equa- 
ble fvÍQCion* And lee two Bodies» 
impelled by chac Force } begin ro be 
moved togeeher, from the Poinrs A, 
ai fowards C 5 c. Now becaufe the 
Celeriries wich "which che Pares 
AB, ab, are run chroughs are as 
che Forcé s wirh which ihe Bodies 
. are impelied in the Poincs A, a; 

And thtfe Forces are to each ocher 
¡ (¿7 the Hyprtb,) as: AC co ac, of 
asABtoab; Thereforé AB» ab, 
' will be run chrough in che famei 
l Time» JL-^t thc acceieraeive Forcé 
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have moreTendency todefcend qufcker than theothcr; 
wc imifí con elude that they will a!l defeend together witíí 

the 



aíl again with a fecond Impulfé 
in thc Points B? b ; And becaufe 
the Incrementa of che CelerMes are 
proporcionaba ro the Im pul fes, or 
to the accelerative Forces» that is, 
co che Lines, BC, be; (by thc Ry- 
potk 4 ) or to ACi ac) or to thc Ca- 
ler icies generar ed by che firíl ím- 
pulfe. the wholé Ce] enríes after the 
íecond Impulfe, will he proporción- 
able to che Celen ti es after (he firft 
Impulfe; cherefore the Lines B G> 
b g, equal in Proporción to the 
former» will be run through in the 
fa me Time, For the fame Reafbn 
the Lines GCj ge» will be run chro' 
in the famc Time» after che third 
Impulfe. Let the Number of equal 
Parca i n the Lines A C, ac, be in- 
creufed infinite! y, and confequenrly 
the'cr Magnicude dlmimíhed in the 
fame Manner; fo ehac the Bodies 
may be continua i ]y impelled by che 
fuppofed Law of Acceleration ; acd 
the famc Reafoníng wjil hold good. 
Wherefore in chis Cafe, rhe Times 
of Defcenc chrough A C, a c* are 
equal» Now lee A B C 
Tab. XXVI, he a Cycloid* whofe 
Fig. z. Axis AD is perpendi- 

cular to the Horiiton» 
its Vértex A turned downwards* and 
the generatíng Ctrele AHD, Lee 
the heavy Body be placed in any Poínc 
of íti as B , and Jet B G be drawn 
perpendicular to che Horiion, B F a 
Tangen c co che Cycloid ín rhe Point 
B» and F G a perpendicular co che 
Tangen c j ib as that they may for m 
rhe Triangle BGF. Lee che Forcé 
of Gravity, whofe DireiYion i 5 ac- 
cording to the Line EG, be reíbJV- 
ed inco two other Forces BFj F G ; 
of which two Fo -ees , it is che Forcé 
BF only by which che heavy Body 
is impelled in theFoint B todefcend 
ín che Cyrloid ; che ocher Forcé FG 
ij taken off by che Reí! flanee of che 
Tangen c or Curve. Now if B H be 
drawn paral] el mCB, nnd meet che 
generating Cirtle in H and AH, 
DH bejoined» then becatifeB F is 
paral leí co ,A H ( by tht K*tnH. cf 
tbe Cychid) and B G paral] el to D A 
( by Cnnjtmft. ) and che Angles F 
and H Righr Angles, cherefore the 
Triantes BFG, AHD, are fimi- 
2jr, Whereforej as BF is co B.Gi" 



that is, as the Forcé with which 
che heavy Bcdy is impelled in B, 
is co the Forcé of Gravíey ? ib is 
HA» to AD, Wherefore becaufc 
che Forcé of Gravity is giverij che 
Forces wich which. che heavy Body 
is impelled in every Poinc of rhe 
Curve» are co each ocher, as che 
Lines A Hp chnt is, ai che Arches 
of the Cycloid AB, which (by tht 
NatMtA of the Cychid ) are douhie 
rhe Lines AH. The Forces there* 
fore wirh which a heavy Body 
defeending through the Arch of a 
Cycloid 1 is impelled » are as its 
Bifiances from the Vercex A. 
Wherefore from whar Poinc íbever 
it is lee falí in ic, ic will come 
co che Vercex in the fame Time. 
Q. E, D, 

Prop. IV. A Frvbfau, 

To make the Vibra t ton sof agiven 
Pendulum co be hI3 performed in rhe 
fameTime» or ro makc a Pendulum 
vibrare ín a Cyduid. 

Let.CF the given Lengíh of a 
Pendukim 3 be perpendicular co che 
Horcón; which being bifecled in G, 
and D CI drawn perpendicular ro k 
through Cj Iíc two Semi-cycloids 
be delcribed from rhe 
Poinc C, by a gene- TaL XXVI. 
rating Circlej whofe Fig. 3. 
Diamecer is CG, and 
lee cheir Safes be CD, CI, and cheir 
Vercexes A, N. Let AN be join- 
ed» which will be parallel and equat 
to DI, and will cherefore be the 
Bafe of a whole Cycloid deferibed 
by che fame generacing Circle as CBA, 
CN. Lee chis Cycloid be AFN. 
Now if a heavy Body be hanged in 
F upon a Thread CF or any fuch 
Thing which will bend ; and fciofcil- 
lace upon che Cenrer C between thc 
Semicycloidst, CBA» CN, rhac when- 
ever ic rnoves from the Perpendicu- 
lar, rhe upper Pare of che Thread 
ma^bend upnn that Cycloid towards 
which the Moción Is made, and che 
remaining Pare which is not applied 
to the Cycli>id, be ílrecchcd out in a 
ñraight Line i I fayj the heavy Body 
wiM always be found in che Cycloid 
A F N* 



Chap. 2pS. of Natural Philosoph^ 

the fanie Celerity that any one of them would : From 
whcuce it evideutly follows ; that a heavy Body of s 



Dtmenf.rathn* 

Lee the generacing Circle of the 
Cycloid ÁFN be deferibed on che 
Axis GFj and fíorft the Point E 
where the heavy Body is> v/hen re- 
moved from che perpendicular, lee 
EL bedrawn pafallel ro AG, meet- 
ing chat Circle irí L, and lee G L he 
joined, From the Point B, (in which 
che Thread E JD [nuches the Cycloid 
CBA) rhe remainíng Pare being benc 
upon che Arch C BJ )et B H be drawn 
paruM co AG alibi mee ring rhe 
generad ng Carde AHD in H; and 
Jer AH bejoined. 

The whole Leogch of (he Thread 
CBE, is equal rotwice AD; (by Con- 
jlrnttiw, ) Therefore it i 5 equal to rhe 
Semicycloid CBA; (by the Natán 
of the Cycloid) and rhe pare of the 
Thread C B i* equal to rhe Arch CB, 
10 which iris applíed; Therefore the 
rema i ni ng par c or i c B E , is e qua l to rhe 
remaining Arch B Ai and is there- 
fore equal to twice che flraighc Line 
AH; {by the Nature cfthe Cydaid) 
Ir alfn conches, the Cycloid in B i 
therefore (íy the Njture cf tik Cydaid) 
it islikewife parallel foAHj There- 
i ore A H and EK are equal, and there- 
fore BK and KE are equat alíb : 
Therefore rhe pa ralléis EL and 
BH are equally diíianc from AGi 
Therefore chey cut off equal Arch es 
of the generar) ng Ci relés, w¡ GL 
equal ro A H and L F equal co HD : 
Therefore G L and A H are paralicé 
and therefore GL and K E are paral- 
Je] j a iíd therefore EL is equal co 
KG. But KG (becáuft of tht paral- 
feh 11 A t J{3, t md by the Natnrá 9 f 
tk¿ Cyciuid) h equal c:> the Arch H D, 
rharis* co the Arch LF; chereforeEL 
is alfoequaí to rhe Arch LF } There- 
fore {by theNatnre of the Cychid) rhe 
l*ui de fí i s ¡ n cheCy cloid A F IT. Q. E, D . 

Corol/* 1 1 

Since It appeací chacche Excremíty 
E, of a Pendulum vibracing berween 
the cwo CycloidsC A, CN, deferibes 
Che Cycloid AFN equal ro eirher of 
rhem? and from irsíodercribing ir, íc 
ismanifeíl, rharrhevery fmallparcsof 
the Curve taken ori each Side rhe Vér- 
tex F, do nearly coincide with ver y 
«n al E par es ofcheCi re I e ta ken on each 
Side (he farne Point F i Henee ir, fül- 



lowsj rhac rhe Times of the fmsHeíc 
Vi bra cions of a Pendülu m o (cilla ci ng in 
a Circle, are alio ver y n cari y equat co 
each otheri and have ver y nearJy rhe 
Tame Ra ció co che Time of rhe perpen- 
dicular Fall rhrough half rhe Length of 
the Fendulnm i as the Circumference 
of a Circle has to i ti Día meter. 

CoroíL 1. 

Henee a! fo appeafs a Mechod of decer* 
mining the Space thro' which a heavy 
Body runs? tnf;s3IÍng perpendiculariys 
inagiveíi Time, For che Racío of the 
Time ofone O fei Ilación, to rhe Time 
uithrFaii thrQtígh half che Leogch of 
rhe Pendulom, is given. By hné'sng 
rherefore rhe Time in which a Vendu* 
lum of any given Lengm performs a 
íingle Vibración ; rhe Ti me of fallí ng 
rhrough half che Lengrh of che fame 
Pendu lu m 1 i s given. W h e nc<? ( by Pr«p # 
II. of tht Dffítntafhéavy Hsdies) che 
Sp ace wh i ch i c wi 1 1 run th ro' by f a I H n % t 
iri añy orher given Timei is colleíied. 

Henee al To may be found a Merhod 
of derermining an univerfaland per- 
petual Menfure tf Magnitudes, Fot 
che Lawof Gravi catión, upon whicrV 
rhe foregoing Propofitions dependí 
being alloiíedj a Pendulum of the^ 
íaine Lengchi will always and in all 
PteceSi perforrrt fome cerra in Num** 
ber of Vibra tions, in a given Time* 
This LengTh rherefore may be made 
an univerfal and perpetual Meafure, 
becaufe Ir can always be determined by 
E Mperím «its. W he rice ic foltows* that 
having on ce de:er mi n'd íheProportion 
which ^A'leafttrrsof the Magnitudes* 
in any Nation, bears to rhat Lengcrtj 
wh a t th e Quan cíty of t bofe Mea fures i s » 
iseañly know at any time, Now the 
L-ngch of rhac Pendulum may be 
deiermined, by obferving how many 
Ofcillarions, in thac given Ti me, ano* 
cher Pendulum of any Lcngchj per- 
form s . For í h e Lengths of P endu lu m $ 
are toeach orher* as EheSquaresof rhe 
Times in whích a fmgk Ofcillacíon is 
made; (by PropAll* pmed. and Prop, 
II, a/ thtbtfczntif hiav/'Büdití) and 
Ehert'fore they are reciprocaüy as rhe 
Squareof che Humberof orallacions 
made i n chíí firma Ti me. SeeHttg cnitts'& 
1-Lrt'Í. Ofíii, Ptfr; 4* Prop, aj, and 26. 
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hundred pound Weight, for Example 5 will not defcend 
qaicker than another Body which weíghs but onePound ; 
or that if there be any difference, it is imperceptible. 
And this ís confirmed by Experience, contrary to the 
Opinión of Artflotle and a great many othcr Phílofo- 
phers, who were perfuaded, that the heavier a Body is, 
íhe quicker in Proportion do es it falL 



CHAP- theLaft. 
Of the FIhx And Refinx of the Sea. 

x,m*tii *yHAT which we cali the Flux and Reflox of the 
™Txlld' A Sea i is a particular Motion of its Waters, which 
üfjífljf of the is found to be regular and certain, though the Time and 

Manner is not the fame in all Seas, 

z. We obferve upon the Coafts of Fravce, that the 
Sea jiQWf Water of the Sea tuns at certain Times from South to 
Hmrs Tuue North ; which Motion is called the Flux of the Sea; 
tkeCvajtof it continúes about Síx Hours> dnring which Time, the 
Franca Sea fwells gradually, and rifes upon the Coaít entering 

into theChannels ofche RiverSj and forcing the Waters 

back towards their Springs. 
3 . rhat the 3. After thefe Síx fíours in which the Sea continúes 

ifTwit Hour ; and then ít changes its Gourfe and runs from 
North to South for SixHonrs more; duríng which time 
the Warers on the Coaít abate, and thofe in the Rivers 
go in their ufual Courfe as their Channels dire£t them. 
This Motion is called the Refiax of the Sea ; after 
which it feems to fiand £1111 again for about a Quarter 
of an Hour, and is then fucceeded by a Flux and after 
that a Re flux as befare. 
4 Wat the 4« Thus the Sea is obfcrved to rife and fall twice every 
ffi^MilX but this does not happen exa&ly at the fameTime, 
u:*T every becaufe ít takes up more than twelve Hours from one 
D Thír* n x ^ aric ; ther ; and íf we wonld know exaSly how 
long Time it takes tip ; we muir obferve it a greai many 
Days together, and then it will appear, that the Flux of 
it falís about fifty Minutes later every Day than othen 
So that if we fuppofe the Sea begins to rife any Day at 
Noon, it will not begin to rífeexaclily at the fame Time 
íhe next Day, bnt about fifty Minutes later, that is, three 
Quar ters of an Hour and five Minutes laten j% Now 
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Chap/2£. í/Natural Phiiosophy; i i j 

j*. Now becaufe there ís juft the íame DífFerence of ^ Tkat th¿ 
Time ¡ti the Moon's being in the Merídían one Day, %tu«!T t ? n 
and the Day following ; we may affirni that the S ea as the Mam 
riíes as often as the Moon paíles through the Merídían, ** ■* 
as well below as ahove the Hocizon ; and alio thac it ^hIT/ 
falJs as often as the Moon is in the Horizon, as well so*, 
when it fets, as wheu it rifes. 

6/We obferve alfo another conftant Agreement be- ¿- Thatú f 
twixt the Moon and the Sea; and that is, that though V T fj t * r * 
the Sea increafes every Day, Et does not increafe every m jveJ w 
Day alike ; but the Tides are fo much the greater as FíiU m*m 
the Moon draws nearer bü its Conjunción or 0p- ftlVp*n*f 
pofitíon, and fo much the lefs, as it is nearer the Qua- the Mmth 
dratures. 

y, Lafíly, The Increaíé of the Sea ís feníibly greater 7- 
at thofe new and fu 11 Moons which happen neareftthe ^¡?j¡ 5 c / re u 
Eqimioxes than in any other part of the Year. nltAkc 

8. Very near the fame Thing hath been übíerved in 

all the Coaflsof Europe that are upon the maínGcean ; *f* 
but the Flux ís fo much the greater, and happen s fo 
much the late^ as the Coaft on which ít ís, ís more p^imhr 
northcrly ; and on the concrary it is leafl of all and fcarce s üfth * 
feníible between the two Tropicks, 

9. The Mediterráneas Sea does not fwell at all, 9- Hwi* 
except at the Bottom of the Gulph oWenice^ that is, 

at Vemce ítfejf and the Neighbouring Places; every E ane 
where clfe there is nothing to be feen 5 but the common 
Motion along the Shore, 

10. The Baítkk) the Euxme Sea, and the Dead Sea iq, ThJt 

in Ájia¡ ha ve no Flus or Reflux at all. ln fr™* ¡ffiw 

11. Notwirhílanding what lome have writ about the wZllX 
Euripus ; iris very cercain, that nothing elfe is tobe per- n. That \ht 
ccíved in all the Archipelago^ but particular Currents of in th£ 
Water, which fome times go North and fometimes frétlry^ 
South, without fwell ing, and without obferving any «raro»*, 
certain Rule. 

12* As to what theTIdes are in other Seas^ the Ac» n> That tht 
counts which we have are fo very imperfecl, that we Tii$ " ar ?™y 
cannot at all depend upon rhem. Zl^Paulof 

13, After all . thefe Obfervations which have been con- t^s^. 
firmed by the continua! Experience of mány Ages, í l¿J r ' if ^^ e 
íliall not throvv away the Time in iieedleííly reíathig and ¿fikéÉJíiku 
confuting the difterent and whimíical Opinión s of the 
antíent and modern Philofophers, about the Flux and pJ'^ IV# 
Reflnx of the Sita; but I íhall endeavour to deduce thii 2 " 
Motion direétly from its trne Caüfe, and to aecóunt 
H z fbr 
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for all the dirTerentObfervations* Let us fuppofe then, 
that in the following Figure, the Oval ABCD repre- 
fents the Vortex, in the Genter of which is the Earth 
EFGE The Circle A L reprefents the Body of the 
Moon ; The Line A C the Place where the Moon is 
at the Time when it is New or FulI; and the Line BD 
that where the Moon is in ít Quadratures. 
i4.jhatih£ i^. Now, if we imagine the whole fluid Matter, 
Eaní vhhh whích furrounds the Earth, and reaches from the Sur» 
face of it, further than the Moon, to be divíded into a 
*nder tkt great many Strata, or Beds; wefhallfee that that which 
ífi'í? ís about Nhavmg butafmal] Circuit to make from Weft 
tht fluid to Eaft, will finilh its Revolutíon almoft in the fame Time 
mÍ'xvii as ^e Earth; but the Matter which ísinQ, will takeup 
Fig. a* more Time to íinifh its Revolmion, and the Matter ín 
O will take np íliíl more. Further, if we go on to 
imagine the Matter, which is contained between the two 
Superficies ML, DA, by which the Moon is carried 
about the Earth, to be divided into two Parts; one of 
which is below the Center of the Moon markcd I, and 
confequently nearer os, the other above its Center^ we 
fliallfee, that the Matter which is below, and which cor- 
refponds to that half of the Moqn which looks towards 
us, moves quicker from Weft to Eaft, than the Matter 
which is higher ; fo that the Moon being carried along 
by a fluid Matter, fome Parts of which move íwifter 
thanothers; itsCekrity miiít be a Médium betwixtthat 
of the higheft and that of the lowefl fluid Matter. All 
the Matter therefore which is in the Space O P, which 
is on this Side the Moon, moves fwifter than the Moon 
itfelf ftomWeíltoEaíl, and comes fooner to the Space 
E L, where its PaíTage being ftraightned by the Hemif- 
phere of the Moon, it is forced to run fwifter than ín 
any other Place : And becaufc all Bodies, the fwifter 
rhey move, the greater Impreffion do they make upon 
other Bodies agaínft wfiich they prefs; it ís evident that 
the whole Matter which moves about the Earth, ought to 
prefs more upon it in that Part which isdireétly under the 
Moon, than in any other Place* 
ij. That it if. Moreover, lince it is certaínthat there is nothíng 
'íSww/. t0 ^ u PP ort the Earth, but its Place isdetermined wholly 
%m thttp D Y ttie cqual PreíRtre of the Matter which incompaíles 
frjii* Frita* it ; therefore we cannot imagine but that if that Part of 
the Earth which is direclly nnder the Moon, be more 
preiTed upon than any other Part, ¡t will caufe the Earth 
to move a little out of its Place, and to go fo far to- 
wards 
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wards R, which ís 011 the oppoíite Part of the Earth 
to the Moan, ti II the Place G ís as much preíTed updn 
by the fluid Matter againft which it moves, as the Place 
E ís by the Aír which is' forced upon it. 

16, The Air therefore preíles upon the Places E and X 6. An 
G as if it was heavier there thau any where elfe; and Exp¡kaikn 
becaufe thefe Places are within theTorridZone; itfol* 
lows, that if there be any large Sea there, the Preííure ^ th(! 
of the Air, muft caufe a Motion in the Waters of it, m^^r 
from the Equator towards the Poles. Now the Ocean ?^zf 
extends ítfelf over the greateft Part of the Earth, and 
reaches from the South almofías farasthe North Pole. 
The Water therefore of the Ocean which is near the 
Equator, ought to ñow from South to North, and to 
beat upon the Shore; and becaufe theWaves which go 
firít, are fupported by them that folio w, the Sea muft 
fwell ia thofe Places* And afterwards, whcn by the 
Earth's turning, the great Preííure remaíns no Ionger 
upon the Place where it was; the Waters will fubíide 
by their own wcight ínto the Place which they were 
forced out of, fo that the Sea muft thcn decreafe upon 
the fame Coafts. 

ij. That Part of the Ocean whole Waters are forced 17- *%¿r 
upon our Shores, is once every Day direftly under the ha PP en * 
Moon, and once oppoíite to it ; wherefore the Sea ebbs ***** 
and flows -twice every twenty-fbur Hours. 

i3. If the Moon had not the Motion which 
has from Weft to Eaft, the Flux and Reflux of 'thé^J^™* to 
Sea w r ould happen every Day exaótly at the fame Time, nly thJn 
and alfo twice a Day ; becaufe the Earth by turnmg tfart, 
about, would bring the fame Place of the Ocean dírect- 
3 y ú nder the Moon, every twenty-four Hours, which 
twclve Hours before, was in the oppoíite Side to it: 
but becaufe the Moon advances twelve Degrees and a 
half towards theEaft every Day, it follows, that when 
the Earth has gone round, it muft go twelve Degrees 
and a half more before the fame Place io its Superficies 
will be under the Moon again. And this Ís the Reafon 
why the Flux of the Sea happen s fifty Minutes later 
every Day, and that there is five and twenty Minutes 
Diíference between the Time of one Flux and that in> 
medíately fucceeding. 

19. It is furthcr evident, that one and the fame Tide £' d 
ought to happen later, the more northern the Coaft is ; m » r "XlL 
becaufe, the Water fiowing from South to North> the 
Swelling muft firfl be perceived in thofe Places which 

H 3 are thsCoajt ( ¿Tt. 
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are neareft: And, becaufe the Water which runs along 
the Coafts which are abq.nt the Torrid Zone T have a 
free Paifagé towards the Püles, and are no where hift- 
dred till they come to the nortbern Coafis; henee it ís 
that the Flux of the Sea ís fo imich the greater, the 
more remote any Place is from the Equator. 
jo, my ti* 20. When the Moon is at the New or Ful!, then its 
TiwrVt the place ís in theDiameter AC, whích is the leaírDiame- 
NcwarutFfíit ter of the Earth's Vortex; and becaufe the Diameter 
tT'xiv °^ ^Earth, bears a greater Proportion to theDiameter 
Fíg/a. AC T than ítdoesto the Diameter BD where the Moon 
is in the Quadratnres ; therefore at thole Times it muft 
neccífarily eaufe the Air which incpmpaflcs the Earth to 
be conííderably more compreíTed than at any other part 
of the Tvíonth ; and fo the Waters muft be driven to- 
wards the Polcs withgreater Forcé; whencettfollows, 
that the Tides ought to be bíggcr at the New and Ful! 
Moons than at the Quadratnres. 
V¿ 2,1 * ^ hen É * ie Moon is in Conjunción or Oppofition 

tLr *fh¡ . to the Sun, near the Times of the Equinoxes, it is then 
q$MÁcxe¿ m the Begínning of the Signs Aries or Libra ; and be- 
caufe the Gírele which it defenbes at this Time, corre- 
fponds to the Equinoccial Circle, and confequently is 
the largeít that ít candeferíbe about the Earth; therefore 
it mtiít prefs 11 pon the Air, and forcé that more per- 
pendicular! y upon the Earth than. at any other Time : 
And this Áfiíon or lmprefiion upon the Waters muft 
add fomething to the Effeét whích the Moon general! y 
has at the New or Fu II ; fo that the Waters ought at 
thofe Times to be driven with a greater Forcé, and in 
a more than ordinary Quantity againft onr Coafts, and 
tbcreby increafe the common Effeáls produced by the 
"Moon ; that is, make greater Tides. 
aa- Thfit the 2i, Jf we add to what has been already faid concern- 
id *Vr£ÍL m $ ^ e ~^ es > ^at the Winds may ibmetimes confpire 
in^rtdL w * m anc ^ accelcrate the Motion of the Water, ancLat 
other Times be contrary to and retard it; we íhall 
have an exa£t Esplicatton of all the Particulars which 
Seamen have obíerved cosicerning this Phsenomenon, 
whích has at all Times been efteemed ver y difficult. 
13, Why the 23- But in order to determine fomething of what 
M*on vbtn ought to be ín other Places ; we muft confider that the 
Lfe Modori of the Waters of the Sea, depends upon this; 
anJLakcs, that ín a Jarge and vaíl Extent of Sea, there are íbme 
*f Places which are very much preííed upon by the Moon, 
SSííii ailc * oth €i:s whjch are not preJOTed upon at all¿ and this 
them, mafcefi 
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makes the Waters fpread themfelves to thofe Places 
where they are not prcífed upon. If therefore there be 
any Waters which are but of a fmall Extent, thongh 
the Moon preñes upon che whole of them, yet becaufe 
that PreíTure is every where alíke, they can neíther rife 
n or M 1 . No w th e R i v er s an d Lake s wh i ch are bet w ee b 
theTropícks are fuchSort of Waters as thefe; the Ex- 
tent of them is very inconílderable, compared with the 
Body of the Moon which paífes over them ; and there^ 
fore we do not find any Flux or Reflux in them, 

24 As to thofe Lakes and Rivers which arebeyond 24- Why 
theTropicks, there is ffill greater Reafon to believe that %™™lf£¡* x 
they ought not to have any Tídes at ají; neither oúght ^r^** 
the Seas there to have any, unlefs they have fome Com- 
mumcatíon with the Ocean, and not then unlefs the 
PafTage be very ftraight: For the Moon never paíTes 
díreñJy over thefe Waters, and therefbre they cannot 
be preffed by it: Wherefore we are not to thínk it 
ftrange that tbe Dead Sea in Ajia^ and the Etíxine Sea ? 
and the Ealttck in Europe have no Flux and Reflux. 

ifi The J^iditerranéan ; Sé.a¡ which ís bey ond the Tro- i^jf^íw 
pick, has índeed a verv free Communicarion with the hmT>Hctobc 
Ocean by the Streíghts of Gibrdtar : But becaufe Éhis.?^^ 
Paífage is not above tbree or four Leagues over, it ís a dkemnean 
very ¡nconfiderable Quautity of Water only that can 
enter in fix Hours, íf we connder the Dcpth and Extent 
of this Sea* Further ; no fooner do thefe Waters ad- 
vance, but they meet with a wider Sea^ the Coafls of 
which are fodífpofed, as to make the Water glide along 
by the Land only : So that we obferve only a íímple 
Motion or Current of Water in the Medherraman^ 
without any fenfible Swelling* 

26. However, the Waters which enter into theGulph myme 
of Venice, after havíng glided along the Coatí, ought ZT/Jif* 
at laft to come to the Bottom of the Gulph, where by venkV* 1 
fallíng upon and fnpporting each other for fome Timé, 
they mrtft íncreaíe in the fame Manner as the Ocean 
does, only they cannot rife to fo great a Heíght, 

27* As to the ArchipelagQ ; That is at fnch a Di flan ce a 7 . 
from the Streíghts of Gibrahar^ and is withál fo ínter- íh * T * 
rupted by the Iflands which divide the Water, that ít T^tf^l 
cannot recefve any Quantityof Water fufEcíentto make w¿ur it if L 
it fwell ; for which Reafon, we ought not to perceive Archipd^o. 
any Flux or Refhix there, as we do in the Gulpb of 
Ventee ; and this is eonñrmed by Mariners who frequent 
this Sea* 

H4 »Mt 



110 

¿ftht Waters 
in the 
Archipelago* 



íf there 
b¿ ¿ny úther 

J'dTticHfdtí 

thty TTtay hi 
¿ampTthendcd 
in vahat héí 
been atrc#iy 



RQHAV LT*$ Systbm Part II." 

z8. It is very truc, that: thare are Currents of Water 
feén in this Sea, which moves fometimes South and 
fbmetimes North, withont cbferving any Rule: But 
theíé is Reafon to think that the Cmíe of the Motion 
of thefe Waters towards the South ís this ; that the 
Euxme Sea, which is but of a fmall Extenr, is conti- 
núan y rec ei vi ng the W ate r s ofa grcat man y large Rivers, 
which it díícharges itfelf of by the Ar chipe lago i oto the 
Mediterráneas : And that which can fes the Motion of 
them towards the North, is the South Wind, which 
blows fo very ftrong fomednks, as to drive the Water 
backj and to fopport it, til! the Quantity of it ís become 
fbgreat, that its ownWeight forces'it to go in itsufual 
Gouríe, 

39. There may be íome other Particulars obferved 
concerníng the Flux and Reflux of the Sea, befides thofe 
airead y mentioned; but whatevcr they be, the Reafon 
of them wíll be round to be comprehended in what 
has been before faid ; For when 1 the principal Díffi- 
culty is once got over ; the fame Foundation upon 
which that has been cleared, wiil of Necerfity give Sa- 
tisfacción in all other Circum flanees which depend upon 
particular Caufcs* 

Havíng 



j The principa! Dijfi¿itty h orne got 
pver> Etc.) The 'o ni ver Id Gravi ca- 
tión of Matcer being allowcd | fo that: 
the Earrh gravi cates rowards cheMóon 
and the Moon towards the Earth, 
and all the Pares of them towards 
pach other i the Fhainnmena of the 
ebbing and ífcwing of the Sea h 
very eíearly explaíned by che learned 
Dr. Haftyi frum the Principies of 
the famous Sir Ifaat Ncwtw, (he 
principal Reads of whofe Di fler ca- 
tión upon chis £ubje£h I íhall he re 
brle% explain* 

Firft fhen* Cnce the Superficies oF 
the Earch and Sea is round of it felf 
if the Moon A be 

Tab- XIV, perpertdkülarlyüver 

Fjg» 1* any Pare of che Su- 

perficies of the Se:i, 
as E j it ís evidenc cha: the Water 
In E> which is nearer the Moon, 
thari any other Part oF che Earth and 
S, 3 a in the Hemifpbere FPH> oughr 
10 grsivi cate more towards the Moon 
than any of thofe other Parts; íbihat 
that Water rnuft by chis Meanj be 
" pfad up towards che Moon, that is* 
le Jightei than ufual and fwel) in E< 



So HkeWife on the other Handi be^ 
caufe the Water in G> Ís further off 
from the Moon, than any of the 
other Parts of che Sea and Land irt 
the llemifphere FGH; íc muft gra- 
vitare towards the Moon le fs chan any 
of them, chat is, itought tobe Iifted 
up the contrary Way, and to fv/ell ¡n 
G. By this Means the Superficies of 
th e Ocean muft n eceíTari 3 y gatht?r i efeí f 
into a n oval Fi£tirej whofe longet? 
Día meter is EG> and che íhorrer 
Diamecer F H. And fince it is 
fu'rt her manifeíl, that the Swellíngs 
of chis oval Figure oughc to aJccr 
every Day, according ro the Moon's 
Moción, ít isevident thaethediurnaí 
FJuxes and Refluxe* of the Sea may 
be molí clearly explained In ihij 
Manner. 

Saondty-, Becaüfe at the Conjcinítí'- 
ons and Oppoíicions of the Sun and 
Moon ; íhe Grav i catión of rhe Water 
towards the Sun confpires wich i es 
Gra ví catión coward ihe Moon; but ín 
che Quadracuresi the Water which Ís. 
Iifted up by che Moon> is depreCCed 
by the Sun, and that whkh is Iifted 
tip by the Sun» U deprefled by the 
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Havlng now given a Defcrlption of the World ín 
general, and fpoken tú two or three of the principal 
EffeÉh which depend upon the Compofitíon of it, I 
come now to thofe Parts which are nearer us, and to 
treat of terreñrml Things, particularly of theEarth ¡tfelf, 
and what is produced upon it, 



Moon : Therefore the greatelt 
Tides are thofe which are made in 
the Conjuncríons and Oppüfiíions, 
and thofe at che Qnadr atures are che 
leafl. Buc che Forcé which the Sun 
has to move che Sea, is much léfs 
than rheMoon's Forceé becanfe tbo J 
ir be ten thoufand Times biggerrhan 
rheEarch and Moon cogetherj yec by 
reafon of i tí ircirnenfe Di flanees che 
Earch's Semidiamecer bears no Pro- 
portion to it, 

Táínify, Beca ufe áfaout che Time 
of the Equino xe?, the greaceíl Tides 
(viz. thofe which are made at che 
Ctinju riel ion and Oppofition of Sun 
and Moottj) arecatifed bycheSuoand 
Mocyn when they areboth in che Equi- 
noccial s c buc thofe ac che Time of che 
Solílices are made by the Sun and 
Moon when [bey are in che Tropicks j 
therefore thofe greateft Tides are big- 
ger ac che Equinoxeí and Iefs ac che 
Solílices : Becaufe the larger the 
Ci releí 5 i n which theWacers revolve* 
the geeacer mufl the A gi catión of 
them be * and if the Moon fiood fiiU 
ín the Polc, the Tides or the Swell- 
3Dg of the Wjcers wnuld continué 
i mmo veable about the Poles. 

Ftmrtktyi Becaufe che fe Tides are 
alitrlealcered by the Libración of che • 
Wacersj which are apc co retain the 
Moción i mprefléd upon thern, there- 
fore che greaieft Tídes of ali> do 
Jiot happen exactly at the Conjunc- 
tion and Oppofirion of che Sun and 
&tfoon,buc genera] Jy about three Tides 
aftér, 

Fiftkfyi Bfcaufe che Sun is a 11 trie 
tjearer the Earrh in cheWinter than 
in the Sum mer, therefore che greateft 
Equino ft i al Tides, areobferved eo be . 



chofe which happen a Jictle before 
che vernal Equinox and a lítele after 
the Aucumnal Equinox. 

Síxthfy, Becaufe in every diurna! 
Revolutinnof che Moonj che greareíl 
of the two Tidess oughc to be chac 
in which the Moon approachesnear- 
sft to che Zenit h or Nadir : There- 
fore in our CJírnaceSiWheri rhe Moon 
is ín ihe Northern 5 igns, chat diurna! 
Tide which is rnade when che 
Moon is abo ve the Hondón* is a 
licele bigger chan the orher i and 
when the Moon is in Southern Si grjí« 
che Tide which happens when che 
Moon i s below theHori'¿on 3 is che 
bjggeft, 

Á\] ocher Phainomena of the 
Tidess which accordíng to the dif- 
ferent Lathudéá of the Places, che 
Shallows? Bays T Streightsof the Seas* 
and difieren c Tides beaten backfroni 
the Shoars and meecing ragecher 
are infinitely various; may be very 
eahly exptained by this Theory s if 
we ha ve a Tme Notion of it in our 
Minds. See tht Phikfiphkal Tranf* 

This is the Opinión of thefamous 
Sir Jfaác Newton concerní ng the 
Tides, whtchJQp/cr, hya íurpriíln^ly 
probable Conjeture, had fbme Ko- 
tion of» before it was clearly found 
out. If, fays he> the Earth Jhattld 
ctitft to aitraü iit nftn Wattfí to 
it : All tht Water in the Sin 
wvttí4 he lifted np and run ixto 
the Msoti: Th¿ Sphere af attra&ivs 
Vertne whkh is in tht Moon, reathes 
as far as tht Earth, and draw* up 
the Water t undtr the Torrid Zone, 
érc, See hií Introducción to che 
Theory of Mars. 
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CHA P. I* 

Of the EARTH* 

HE Univerfe contatos an infinite Nun> 
ber of dífíerent Things ? whofe Dí- 
flanee is ib great as not to affbrd as 
a elear and diftínñ JKnowledge s but 
only an fmperfeál and confufed No- 
tion of them, whereby they appear 
only as luminous or tranfparent. 




0 4 ijauu. "^VJ^ereFore we geijerally thhik tfcat we haye a íliffirient 

Knowledge 
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Knowtedge of íhefe Things, if we can find our what 
TKat ¡s in them which is che Original or Caufe of Eheíe 
two Qualitícs which we obferve to belong to them, 
But it is not fo wíth refpeft to the Earth, and the 
Bodies which are contained in it, or which are very 
jiear to ít: For thefe being within the Reach of all our 
Seníes, we can examine them a great iriany d ¡Serení 
Ways, and thereby obferve a great many Froperties, 
each of which deícrvcs to be partí cuiarly confidered. 
And to eítablifh thís Knowledge, is the Deíign of this 
third Part of our Treatife of Natural Phílofophy. 

2, DaiJy Experience, and a thoufand Obfervations That 
made by the índuílry of Men in paíl Ages, and which ^F^f 
we ourfelves have conñrmed ; do lufliciently convínce ^fecuT * 
us, that the re is no part of the Earth, be it never fo 

great or frnall, but that in Time it undergoes fome Al- 
teraron, either from the ASion of Water or Air, or 
of the fubtle Matter which enters into its Pores; even 
Díamonds, which are the leaft liable to Alteration of 
any Bodies that we know, wear away and diminiíh ín 
length of Time, not only by rubbing againíl each other, 
but by mere handlíng fhem with our Hands, or rubbing 
them againít our Clorhes, For after we have carried 
them a long Time about us, they do not look fo well 
polifhed, and the angular Points of them grow blunt; 
which ¿s a certain Siga that they have loft íbme of 
their Parts : The Earth therefore, which has fo long 
withftoqd the Forcé of the fubtle Matter of its Vor- 
tex, muir, long fin ce have been entirely worn out and 
deílroyedj or at leaíi, very innch changed to the w orle 
from what it once was, unlefs it had been continua] ly 
fupplied and repaired from fomewhere elíe, But íince 
we are íhre that ít does fnbíift ftill, and that it does 
not appear at all difieren t to us from what the Anti- 
ents defcribe ir, this is a fuffícient Proof that it is re- 
paired as faft as it waíks. And becaufe this Repara- 
ti on, as well as what it lofes, depends upon the A6H- 
on of thofeThings which eiicompafs the Earth, íf there 
t>e any Gronnd to hope for a thorough underflanding 
of the Natnre of the Earth, ít muft be principal] y from 
our Reafoníng about what muir, be the ESeéts of the 
Aclion of the Matter of the Vonex, in whofe Centcr 
it is, upon ¡t* Tháf fhi 

3. Now if we confider, that thís Vorte^ in turn- E, jrt bhmadc 
fng round, mu ít forcé the moít folíd and moft agitated 

Parts, from the Center, ít is reafonable to conclude, ^JeÍJ^ 

that mmU 
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that thoíe which remaín about the Center, muft be lefs 
íblíd and lefs agitated ; and that therefore the Earth ís 
compofed of Parts of the third Element, which, be- 
canfe íhey are very grofs, and of no grcat Solidity, and 
of fíjch Figures as make them apt to entangle each 
other, are more dífficult to be moved Ehan che others : 
And ihere is no other DifFerence betwixt thefe terreé 
tria! Parts, and thofe which we before faid the Spots 
of the Sun were compofed of, but this, that the Parts 
of the Earth are more ftrongly and clofely uuíted to- 
gether> and by that Means íbrm a Denfer and more 
cornpañ Body. 

4. How the 4, And becaufe the Parts of the third Element are of 
j&^fwJ?jff ^ er y i rre g ll ^ r Figures, and can therefore be ranged only 
„ h y 5 in a very odd Manner ; from henee arífes all the Ine- 
díferent. qualities which we obferve in the Earth : And thís is 
the Reafon why there are Mountains in fome Places 
and Deeps in others ; that fometimes we meet with a 
great Number of its Parts fucceeding one an other with» 
out Interruption, and formíng one continued Body, 
and at other Times, we feeValleys and large Caverns ; 
Laíily, henee ít is, that fome of its Parts are very hard, 
and others very foft. 
e^ís* > However, ít is to be obferved, that notwíthftand» 
rcmd. " ¡ n g all theíe Inequalities, ít ís imponible but that the 
Earth rrmft be round, or very nearly fo ; becaufe if at 
fhe Beginning, there^ had been any Part coníiderably 
higher (compared with the whole Mafs) than alí the 
reft, the liquid Matter which íiirrounded ít, to whofe 
Forcé it lay more expofed than any other Parts, could 
not but beat with more Vio! en ce againtt, and by degrees 
undermine it, till it became very near upon the fame 
Level with the reír, 
$.Wkat ó, If then the Earth be fuch as wehave nowjdefcrib- 
lf£tí?r ed h [t ought to be hard and dry ■ becaufe the Hard- 
pnprties ¡t t neis and Drynefs of any Body are Qualities which are 
the Refult of íts Parts being at refl: ; It muft alfo be 
cold, becaufe there is not Motion enough in its Parts, 
to escite Heat : And it muft alfo be heavy, becaufe íts 
Parts, having lefs Forcé than the other Matter to go 
off from the Cerner of the Vortex in which the Earth 
is, muft needs be impelled that Way, If we add to 
thís ; that the Reafon why it is opaííe, is becaufe of 
the frequent Interruption and Wlqdirig of íts Pores, 
which do not correlpond with each other, we rnay af~ 
fure ourfeJves, that thís íhort Defcriptíoa contains a 



Chapín of Natural Phílosófhy, rtf 

fbll Explication of the principal and moft obvióos Pro- 
perties of the Earth. So that 1 may be excufed adding 
any Thing farther npon. this Head, except a little 
more particular Confíderation of its Pores - whicb feems 
to me neceííary ín order to the more diñinét Knowledge 
ofit. 

7. It fs true indeed, that ¡t is impofíible to defcribe 7 v w«ifaw 
them all, becaufe of the prodigious different Sorts that X f ^F*r« 
íhere are in this large Mafs, and eípedally, in that Part 
of it which we cali the exterior Earth, the Particles of 
which are of very irregular Figures : However, if we 
can contení ourfelves with the Gonrjderatlon of the 
Nature of the Pores of the interior Earth, (which muít 
needs be very ítraight, becaufe the Parts of the third Ele- 
ment are very much compreíled there, by the Weight 
of all the Parts which they fíiftain;) they may eaííly be 
t educed to theíe three Sorts. Firfl^ fuch as wíU bend 
and turn all Ways, and go along like Waves; Se- 
eondly, fuch as are perfeétly firatght\ and Thirdly, 
fuch as commnnuate with each other, and are twífted 
together, which refemble the Branches of Trees. 

8- Befides thefe three Sorts of Pores, there is yet a B. Tk** there 
fourth, which requires particular Attention in order to " B J%*¿"¿ y 
a clear Underftanding of them, becaufe of the Confe- dtfttndlng 
quences which we íhall afterwardsdrawfrom it. And ^Y rd J sb * 
hereit is neceífary in the ñrfl Place to recollecl what f* m 
was formerly faíd eoncermngthat fiibtle Matter> which f™*/* 
by entering into the Earth* s Vortex at thofe Places í£fí *' 
which are near its Poles, and ib getting from thence 
the Earth itfelf, caufes the Earth always to keep its Axis 
paralleí to itftlf, during its annual Motion about the 
Sun. After this, we muít obferve, that though the vio- 
lent Agitation of the Parts of the Matter of the firft 
Elementa do generally hinder them from being of any 
certain Figure ; yet the greateft Part of thofe which en» 
ter into any Vortex, acqüire fome particular Figure 
which they remain in for a longTime. For Infíance; 
becaufe the Matter which en ter s into the Earth' s Vor- 
tex, moves very near 1 y 111 a ílraight Litie from one of 
its Poles to the Center, therefore a great many of its 
Parts are at refí with regard to each other , which 
makes them ftick together, and as I may fay, congeal, 
and become of the fame Fignre as the Space ís through 
which they pafs ; ín the fame marmer as melted War 
grows hard, and takes the Figure of the Mould into 
which it is caíl Now becaufe the Matter of the fírft 
4 Ekmcnr^ 
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Element, takes its Figure by palíhig through the Tri- 
angular Space which mufi neceíTaríly be left betwcen 
three Globales of the fecond Element, therefore the 
Figure fo acquíred wíll be that of a long Hender Body, 
aO along which there will be three Channels, and thofe 
very direcT:, if al] the Globules of the íecond Element 
were ranged in fuch order, that the triangular Inter- 
vals betwixt them, agreed exactly with each other ; But 
becaufe this cannot be : If on the contrary, we ima- 
gine a great many Ranks of thefe Globules to fur- 
round the Earth ; the Inter val between three Glo- 
bules of the uppermoír Rank, muít necclíarily be di- 
reélly againft íbme Globule of an inferior Rank. 
Confequently the Matter of the firít Elementa muíi de- 
icend towards the Center of the Vortex, by wmding 
continually round, and will therefore acquire a Figure 
pretty much like that of a Screw with three 1 Channels 
¡i it. 

i, That the o. And becauíe the Particles of the fecond Element 
í*™**ítí&& w ^ cn are at a certain Diííanee from the Earth, turn a 
¿ífrnd? " ^ a ^ er ^ r0i ^ Weíl to Eaít than thofe which are in 
úwárdi tht the upper part of the Vortex ; this caufes the Matter 
^fltjftht °^ * e ^ Element to turn one particular Way, as 
Zntwy wJy l } deícends about the Axis of the Vortex ; wheuce it 
te ikot which Is eafy to conchide, that the Parts of the Matter of the 
I^TrdUhe ^ Element, which defcend towards one of the Poles 
^jíííPtó- °f ^ e Earth, acquire the Form of a great many íinii- 
lar Screws, all of them wreathed the Sime Way • and 
that thofe which defeend towards the oppolitc Pole, 
become of the Shape of the other Screws wreathed the 
contrary Way. 

jo- of a %Q m Thefe thíngs being fuppofed ; though we are cer- 
f cfptfJLbt that there are agreat many Peres ui the Earth which 
rxtt mth in are fííled up in Time with the Parts of the third Element 
tht Eanh. which íwim amongít thofe of the firít and fecond Ele- 
' ment, and whofe Motion ís éaíily ítopped when they 
meet with any Gbílaele, becaufe they are of fuch Fi- 
gures as are eafy to be entangled ; yet we are not to 
underíland this to be fo in thofe Pores juft now de- 
feribed, through which the Matter lhaped líke a Screw 
paíles, becaufe this Matter keeps íts Pafíage through 
theíe Pores al way s open, All the Conjeáure that we 
cao make about thefe Pores ís only this, that they con- 
traed themfelves fo as to leave only jutt as muít Space 

% See Vítrnvitts Ecok 111- Chap 3. 

4 as 
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as is neceflary for the mere Pafíage of íhe channelled 
Partíclcs. Whence it follows, that thefePores (which 
are the fourthSort that we are to examine) are ib man y 
Receptacles parallelroeach other,and that thofe of them 
which rece (ve the channelled Matter which comes from 
the Arflick Pole, are turned the contrary Way to thofe 
through which the channelled Matter which defcends 
from the AntarÉtick Pole, paffes. 



C H A P* II. 
Of ths AIR. 

TTTE generally give the Ñame of Air to alí that lí» }¡^ th 
W quid and tranfparcní Matter in whích we live, ths Wtrá 
and whích fpreads its felf al! round the whole Globe ¿ir* 
compofed of Earth and Water, Now Air, taken in 
this Senfe, is indeed a very flrange and wonderñil Com~ 
pofition, not only becauíe of the Matter of the firíl and 
fecond Element, a great Quamity of which ís to be 
found in it, but alfo becaufe of the different Bodies 
which are continually raifed and exhaled out of the 
Earth, Wherefore, before we can through I y under- 
íland the Nature of the Air, we mufí know the Na- 
ture ofall thefe Bodies. But becaufe we íhall treat of 
them afterwards, that we may proceed irí a properMe- 
thod, we will now confíder by itfelf, what Air pro- 
perly is, without the Mixture of any other Bodies with 
ít, that is to fay, what puré íimple Air is, which the 
Commentators upon Ariftotle have given the Narne of 
Element to. 

In order hereunto, we need only imagine the Áfr 2. Of tu 
to be a large Heap coníifting of an infinite Number of ^^a^f 
the fmall Parts of the chira Element, whích are like Ji*™ 
Branches, of very irregular Figures, pretty much like 
thofe which we before faíd that the Earth was compofed 
of, only fmaller and loofer ; which make them in con* 
tlniml Agkatíou fo long as they are fwimiog amongft 
the Pártieles of the ñd\ and fecond Element. Wbere- 
fore though it íhouldfeem by their Figures, that they are 
very apt to lay hold of and entangle each other, yet 
they cannot really do fo, becaufe they are fo very fine, 
as to give way to the kaft Impreffion made upon them 
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by the Matter of the firft and fecond Element, whích 
eafiíy bends them that Wajr which will difuníte them ; 
and becaufe their Branches are fo very fmall and íhort 
that they cannot be tkd up in Knots. 
3. of the g t TheAír therefore muft always be liquid, and can 
^pZttkí never be hardened , as we fee Water is when it is frozen ; 
ofthljíir; fo likewife, it ooght to be Hght, becaufe there ís but a 
fmall Quantity of the proper Matter of itin a largeCom- 
país; it ought alfo to be traníparent, becaufe, it being 
ib continua! Agitation ítfdf, it cannot ílacken the Mo- 
tion which lumínous Bodíes imprefs upon the Parts of 
the fecond Element in which itfwims, and by Meansof 
whích it tranfmfts the Light, and raifes the Seníatíon of it, 
Laftly, ít mufl alfo be very much condenfed, not only 
when the Heat or Agítation of its Parts being cotifider- 
ably leíFened, the^ are unabJe to dafft againfl each 
other, or drive one another with fo great Violeiice as 
nfual; but alfo when they are cotitaíned between the 
Parts of other Bodíes which comprefs them more tima 
ordinary. On the other Hand, * it muft be dilated, 
when the Caufes of its Confinement are taken away; 
by heatíng it, if it was before condenfed by Cold, or 
by opening the Prffon in which ít is contained, if its 
preñare only was the Caufe of its beíng reduccd to a 
leís Compafs. 

1 Té mttfi he difated, &c t ) H&w 
great the Comprtffion $r Ditatation tí, 
fays the famous Dr. Wallis, vobkh 
the Air U capable cf } ¿ f not tafy to 
teil\ it h eertainíy very grcatt mire 
thart anyone, &ha has xct iry'd, «cníd 
thinbt as nppears by Expertmguts. 

Merfennus fomttlme *go, affitms 
ihat by the help of QU&£atípifc 3t tppfy- 
ing a very great Heat, (at mmh as 
that Strt of Fejfel wtaU éear withont 
meiting) he dtteted (be Air fo much 
m m iahe atuve feventy times ih& 
$pate xchith it did befóte. 

And úftr Hononrabie Mr. Boylc, 
toithsfít the Ajftjtanit P f Heat, fimid 
that the Air , by its elajlhk Forcé 
expandid it felf into a Spacc, 
firji nmt times great er than btfoje} 
then thhty one times ¿ after that, 
fsxty times y and lafl üf aíI T a hun- 
idred and fifi'/ times* whhh is more 
than dmbie Merfennus's Expanfan. 
Afur all thisj he prometed that Ex- 
f anfión by other means 10 afove tight 
thmfimd times {by its tbfiUk Foree 

j 

4. le 



mthotit applywg any Heat) at which 
Experimwt (l&yS the fimous Dr. 
WaíUs) I stai prefenU Then by the 
Pixkiitg ufe of miothef Experiment 
filll h carne to abovt ten thattfatid 
times, noy to take up thirteenthoufattd 
fix htmdred and ftvtnty niue times as 
rnnch Spate ai at firfi. See Walíis*$ 
HydroÁár. Prop. tq* 

Nqw thís Dilatat'ioa was maJetti 
Air wirhout íes being artificially 
comprefíl'dj fo ihat k appear^ tbac 
che Air which we brea the hei cupón 
the Superficies of che Earthj is, by íes 
own Weight oúly, compreiTed inca 
che rhirceen rhoufandj Gx hundred 
and feveney ninth p^rc: of the Spatre 
which \z would rake up in a Vacu- 
um. But if ic be comprefied íliJl 
more by Arf, ic wiilappear (asthe fa- 
mousMr, lEtyfcexyeñencefi) chatrhc 
Space which Air caJces úp a when i t ís 
moftoFalldfJacecMs to theSpace whicti 
che fameAir pónete*., wh?n i r is moft 
of al] compreíTsdi asfive httndred wtd 
fiñy thonfand to one* 



Cñap* 2* pf Natural Phi loso* hit, 129 



4. Hore it 
¡s eapabh of a 
<vtty qwzk 
Difatatfofh 



4. It is not beíide the Purpofc to obferve here> that 
the Dilatación of Air* which is made in thís manoer* by 
removing the Obftacles by which ir is compreííedj 
Oüght co be very quick^ beca ufe its Fardeles which 
before were forribly ben t and fo moved, endeavour all 
tpgether co make themfeives fíraight and to expand 
themfelves as rnuch as they carij and that with a Ve- 
locity equal to thofe of the Second Element, by which 
they are agitateti. And upon thís Property of che Air 
is fo un ded the Irwention of lítele portable Fountaíns* 
which throw up the Water to a greac Hcightj and of 
Guns which being charg'd with Air only, wiíl fend forth 
a leaden Bullet with an incredible Swiftnefs. 

The artificial Fóuntains are made in this Manner. s-ABe- 
ABCD is a VeíTel of very hard Metal that wilí not bend, of %$}¡ c TJ fan 
any Figure you plcafe ; there is no Hole lefe in it jtat*¡tí» 
but at AD, which is fo to be ftopped by the Tube EF Tab. X1V * 
being foldered to the Veiíek that nothíng can eoter into Fl£ ^ 
the Cavky HU but throughthe Tube EF: the Bottom 
of this VelTel is purpofel^to be contrived with a líctle 
defeending Cavky in fuch a manner* that tho 5 chere be 
no Hole made in it, ñor the Tube EFrouch it; yet the 
Extremity F may go a íitele loiver chan that fame Bot- 
tom. Laílly* there is a líctle Cock at D, by which the 
Tube is opened and íliut. 



Whhh vafi Cbntrafít'an and Ex- 
pan/i oji fetms unintcUigibU* by feig n - 
ing thc V ¿it tutes of Air to be fprin- 
¿y and raiftottS) ur tolled itp tike Hoops, 
orby anyother means iban a repuluve 
Power, Ncwc* Optic, pagi 571* 
Now tbis repítl/hs Forte is rnuch 
greaierín Air, than ínany other Bo- 
oiesj becaufe it is with great Difií- 
cblty.geheratcdj and Ebac fxom very 
6ifed Büilies, and fcarce from fuch 
\dthouc Ferm<?ncsicion a thofe Parti- 
clcs rcítdmg fróin one another ; toith 
(be greatej} Forte, and bchtg mojí 
éiffiatltiy hronght togetber-, tahicb 
ttpon Cunta ¿i caliere mojr jlwngly. i- 
bid. pag. 372, (See alj'o the Notes on 
Pan 1; Chap. XXVII. Are, 15, 
concerning the Forcé with which the 
¿Pan 1 ejes of" Ligbcareemiíted,) Now 
that thi;re isíuch a repufjrü¿ Farcc in 
Budies appears trómhtnce, that Flíes 
toalk upon thc Water tvitbatit roetting 
thíir Feer, and tbat thc Objeájt G Infles 
sf íorig Ttlcjcopcs He apon one anatber 
veithúitttvíiihírtg, ¿tndihat dry Pow- 



ders are dlfficttltty made to tanch ene 
anothtT, jo as tojihít tógethér 1 itn/cfs 
bj mdthíg zhcwyür wettwg thcm toith 
Water-, whicb by being exbaitd may . 
hjeing them togethet-i and that two po- 
lifaed Mar bícs i which hy iniíntdiatc 
Contatt Jlick tc&ether* are difficnítly 
brojíghtfo elofe tpgether as to fl¡ckj\bi¿+ 

As to the emcicrti Cauíe of thís 
rcpkifht Forcé, Sen whac is faid 
roncenúng the Caníe of ^Attr^eli^ 
on* in the Notes 071 Pare I, Citan " 
XI. JlrU ij. 

LaftJyi It ís an Experímenc of 
ehe famous Mr* Hoyie's very welí 
wortb obfervingj rhac Air encíoíed 
reyeraJ Years in a Glafs VeíTeh, lo ti 
no:hitig of its ciaftick Forcc{ which 
he couSd perecive) though aíl other 
B:.7dies, when forcibly detained in 
an undue Pofiaoria ibíe their StifF- 
nefí by De^ree.?» and b eco me weak» 
Wlmber Air con be geoerared from 
fbme/Bodíes and converted into o- 
thers i See the Sutes o» ibejü¡l(^!it¡g 
Cbap. 
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6. The <vfc ¿ Now as to che Ufe of chis Fountain* and rhe- Manner 
fjtt*?*™- oí feEting ít to work : The Tube EF is to be openecL 
&nd a Syringe fitted to the Mouth Ej by which as mjacti 
ncw Air as we can, is to be forced into the Cavity HL„ 
to condenfe the Air which was there before* and then. 
íhe Hole E is co be flopped, After triis* another Syringe 
filled with Waterj is to be fitted to the farne Hota and 
to be thiuft into the Cavity a little d<¿cper 3 that the 
Air which was put into the Vefíel do not forcé it out a- 
gain, when the Cock is opened ^ then the Cock is to be 
oponed* and sil the Water io the Syringe to be forced 
into the VeíTelj then having turned the Cock, the Sy- 
ringe muíl be filled with Water again* and forced into 
the Veílel as before* and fo on, as often as it can be* 
*The Engine beíng thus prepared-, as foon as ever the 
Cock is unturnedj the Air within by endeavouring to 
dilate ít felf, p re (fes upon the Water which is at the 
Botcom of the Veífel> and torces it through the Tube EF 
with great Violence ¡ fo chat ifcis very pieafant to ice it 
rife up into the Air* aod play like a Fountain. 
7,]U Deftri^ 7- ^ G ^ 1SL ^ now give you the Figure and Defcription 
pthn of a of a W ind-Gun. A A is a Tube of Metal well foldc* 
TjÍT xTv^" rc( ^ t0 8 et ' ier 5 °P en at one End L and ílopped at the other 
Fi^ 4, ' End y the hoüow of thís Tube anfwers to what ws 
cómmónly cali the Barrel of a Gun> BB is another Tube 
of Metalj wichin which the Tube AA is fo placed* thac 
Air may be tacluded in the intermedíate Space CC. G 
i s a Fío le ftopped wkh a Val ve whíeh will open inwards* 
fhat is 3 will permít the Aír to pafs forward from L to 
G* but not to go úck from C to L. The Tube A A has 
alio two other Hales E and D, at that End which refem- 
bSes the Breech of a corrí mon Gun : Through the Hole 
E, the Air contained in the Space CC could pafs into 
the Barre! of the Gun, but that it is hindred by a Val ve 
which' can open cnly outwards and is preífed fo mudi 
the h arder againft the Hole which it ílops* by the Air con- 
tened in the Space CC as that Air endeavours to get 
into the Barrel with more Violence. By the other Hoíe 
D there is a Commun i catión betwkt the extemal Air 
and all that in the whole Engine. And that the. Air 
which is contained in the Cavity CC may be hindred from 
getting out there, there is a fhort Tube placed between 
í>. and E 7 the Extremicies of which are foldered to the 
Hdís of the Tubes A A and BB. Laftlj^ HH reprefents 
the Bodj of a SyrÍDge 3 by which as much Air as can.be 
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is crouded ínto tbe Space CC : Which beíng done, and 
a leaden Bulíec thruft ¿uro the Tube AA as far as O y the 
Gunis charged* And in orderto difcharge ir, we need 
only put into the Hole D a fmall round Suele, fitced to 
it as exaítly as potfible, wich which puüiing away the 
Valve at the Holc E, as foon as that Hole is open, the Air 
contained ici che Gavicy CC* will dilace ícfelf, and ruíhing 
ínto the Guuy will drive ouc the Bulle c wichout making 
much Noife, 

8. Thevery lirtle Noife which thefe Guns malee ingo- 

ing ofF, has given Occafion I believe, for the Fidtion of Pmdeu 
that whtte Powder, which goes ofF without making 
any Noife ; a "Secret which che firft Inventers of thefe 
GunSj who would lnve che m país for common Guns* 
very much boafted of. But k is evidente that chis 
Powder is only a mere Story ; becaufe whatfoever 
is able to dríve a BuIIet ouc of a Gmi wich the fame 
Velocicy that Gan- Powder does, muft Ükewifeftrike che 
Air wich the fame Forcé, and confequencly make as much 
Noife, Buc though thefe Wínd-Guris fend forth a leaden 
Bullet wíth a furpriiing Swícnefs? yec it falls very much 
íhort of the Swiftnels caufed by Gun-Powder in a com- 
mon Gun; and therefore it is no wouder that théy make 
lefs Noife when chey go oí?. 

9, To whac has been faid concerning thtí Nature of ^rh^t 
the Air, we may add further ? that the Air being liquid, the a\x is 
it ought to gather ir felf about the Earth in fuch a man- \ c Ql*p¡* ti 
ncr, that the ¡externa] Superficies of ¿c may be íohericaL ^uh *r& 
Buc becaufe it is more condenfed by the Coid near the ^ r the 
Poles, than it is in odier Places? it folio ws, that there f/^fX* 
muft be a larger Quantky of it in thofe Places, and confe- are mar tkc 
quently it muft be of agreater Weight than ín the Places ^* taíor ' 
pe&r che Equacor : And chis appears to be indeed fo by < 
Experimenis ¿ for the Mercury rifes bigher, in the Baro- 

meters formerly defcribedi in S<we¿íe?z and Dem;tark> than 
ín "Frailee and Italy, 

jo. Now íf wc would afcend up beyond that groís t®¿ VFhzt 
Air A whofe Parts we have been now deferibing, in order f^fJJ^ 0 
to find ouc whac is there ; it feems to me eafy to gueís? bwt&t vfrV, 
that there is nothing elfe there but Matter of the firft 
and fecond Element. For if any other Matter were 
placed the re* ic could not continué there long* but would 
prefenriy be driven towards the Center of the Vbrcex, be- 
caufe ir can not be in fo great Agi catión, ñor hav r e ib 
much Forcé to go off from that Center 3 as the fubtle 
Matter has ; fo that ít can be only chis Matter which is 

I a above . 
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above the Air. As to the Ñame which this Matter may 
be cúYá by, I agree to that of ¿Ether y which is that by 
which Ariflotle call s d it ¿ But as to the Word F/r^. lean by 
no means agree 3 that ic íliould be called fo ; beca ufe this 
Word is ufe d to fignify a hot and luminóus Subftance; 
and by fo calling ¿t 3 we íhould give occafion to many to 
thínkj that there is a Fire above the Air, líke that which 
warms us and fhows us Light he re below ; but this is 
contra^ to Experiencej not only becaafe it fliows us no 
Light iri [he Night 5 but alio becaufe ít is fo far frota caufing 
any Heat* that on the contrary, the higher we go above 
the Superficies of the Earth, the colder we find it. 

CHAP. III. 

OfWA^ER* 

TbJ order to a more diftmet Knowledge of the Naturc 
of terreñrial Things 3 íet us coniider the Earth agaim 
And here it is to be obferved, that the Earth being ( as 
we faid beíore) porous, and there being a Plenum in 
Nature, its Pares muft neceííaiily be filled with the Mat- 
ter of the íiríl Element. But becauíe thefe Pores are long 
and very ftraighr, their Length and extreme Smallnefs will 
not psfmit the different Parts of this Matter to move 
ocherwife than along chem only : This mákes them to be 
as ic were at reír, with refpeét to each other> and to fíick 
togethef, and íorm very fmall Bodies of the fame Shape as 
thefe Pores. Now if we examine what (amongft all the 
Thihgs in Nature) a Mafsi coníiíííngof an infinite Num- 
ber of thcfe fmali Bodies, which were formed in choíe 
imduIathigVoTzs* lüce fo many Moulds, and which confe- 
qúéntly retemblé ímall Threads, which muft be very 
pliable, becaufe during the Formation of them, they 
were feverat Times benc different' Ways> may becompa- 
red tp ; we fhalí have reafon to think that ic exa&Iy re- 
fem>les wliat we cali Water, and is of the fame Nature 
beca ufe we Chali find in it all the Properties which wc ob- 
ferve to be in Water. 



2. For 
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* 2. Fox ñvft> íf Water refrmbles a CoIIeétion of fuch fmall . a, v?h 
Bodics, k is eertainj that it ought to be líquíd ^ becaufe ^f^Ztf 
the Parts of it being very ílender, they are eafily put in hmhmay 
Motion by the Particles of the fecond Element, which bt '*w íe ¿ 
enter in between them and furround them on ali Sides. 
But there is no Inconfiftency in ñippoíing that ic may 
fome ti mes become hard, and appear in the Form of Ice ; 
becaufe at fome Times, and in fome Places, the Matter 
of the fecond Elementa being much leís agitared, or much 
more fubtle than ordinary, may confequently not have 
Forcé enough to move the Parrs diílincriy amongíl each 
othen to that Degrce as to make them Jiquid. 

3. The Heavineís of Water is alfo a natural Coníe- 5 , vt%i% 
quence of this Suppoíition ; becaufe Weight depends « ¿wv;. 
folely upon this, thar the Parts have not fo great Motion 

as is requiíite to cauíe them to go ofí" From the Center 
of the Earth ; whérefore they muit neceflarily be ímpelled 
that Way by the Acción of the fecond Element , And this 
is the Reafon why Water is heavy, 

4. Now we have no Reafon to wonder» that Water 4. That c*te 
when it is hardened into Ice, is cold; for this is a.natu- " 

ral Confequence and EffecT: refulting from the Parts be- vPñufika» 
ing at reft, as was tafore explained when we treated of Hmú 
Cold : But when it ís Jiquid> Heat or Cold are equally 
indifferenr to it ; becaufe by the Nature of it¿ it is equal- 
ly fufceptible of greater or léls Agitación, which is ne- 
cefíary to make it hot or cold, 

5. And though Water which is heated upon theFire, f. That cota 
grows cool by Degrees, ic is not becaufe ir has any par- ^rZám- 
ricular Difpofition to bcing cold 3 but proceeds from ty 0 fit fi(f 
henee, that it communicátes at fuch a Time fome of íes tofrecu* 
Moción (in which its Heat confifts) £0 the Things which 
furround it, and which are lefs agita ted than it felf : And 

this is confirmed from henee, that if we put hot Water 
into fuch a fort of a VeíTcl as will any way hinder it from 
having fo much Communication with the Things about 
it, whofe Parts are fufceptible of Motion ; we find 
by Experíence, that it will preferve íes ¿Heat a long 
While. 

6. When Water is pretty much heatedj fome of its & Tuat 
Partióles will getout of their Places and fly up into ^ p[^/¡Xl 
Air, where they are turned round by the Matter of the wry^á 
firft and fecond Element which they are mixed with, and r '#^ 
made to unfold themfelves to their fu 11 Length, and to 

dnve every Way round them, all the Particles of the Air 
I 3 whicji 
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which they tneet wich in thofe Spherical Spaces of which 
thcmfelvesare, asitwere, the Diamcters. 
7. 7. Xhis great Agitanon of the Parts of Water which 

If vrZlrdl caul " e3 tliem co *" e P araCe fr° ra eacíl otheu ís 1 aU the Al- 
» 0 ptf/fír terarion that Water undergoes> when we fay that ít ís 
irth i N4trirt conve rtcd ínto Vapours; as is pro ved from henee, that 
%jaud™*~ ií they loíe any of their Motion, aá chey really do when 
they meet with cold Bodies, we fee that they unite them- 
{clvts together again 3 and compofethe fame ibrt of Wa- 
ter which they did before they werc converted into Va- 
pours. 

8- That 8. í know there are fome who are prejudiced with 
¿wr-ír"rf ^ Opíniorb that Water Which is evaporatedj turns 
into Water, iti^o Air; and who alfo beíieve* that Air changes íes 
Nature and is con verted into Water-, when we fee the 
Surface of a cold Body 3 expoícd to the Vapotirs excited 
in the Air, covered over with Water : But in order to 
undeeeíye fuch Pcríbns, I will tell them an Experimenta 
which I have made> and which they may make them* 
felvesa it being very eafy to be done, which will íhow 
them rhar. Air cannot be changed inro Water. Itook one 
of the Glafs-Bortles with a long Neck, which the Chy- 
milis cali ^ Boit-Head, which held about 2 Gallons 5 and 
iealcd it hermeticallyj fo that it might continué ful! of 
Air : After thar, I put it ínto a Tub that was füíed with 

Water* 



Alt the Attcration that Vi^atet 
tmdcrgoñSj £? j ¿.) Water ítems not 
cu pable oí b.eing converted into Air, 
"becanfe its Pans are ñor íHfr. and 
fpringyj but will eaííiy bend and 
turn round. Yer tfie famous Mr. 
Ulcyle obíerved*' that Water, by be- 
ing ofcen diílí]]*d, roí g he general) y 
be con verted into an taí th¡y Sub- 
íbnce s and we know that in the 
Courfe oí Naíúre? Water, or fbme 
Sübñunce contairied in Water, i 5 
every Year cooyercéd nuo Herbí, 
Corn and Wcod^ ¿o likewife Air 
is.not changed inro "Water by Cori> 
prelíioo » yei Air ítems co - be gene- 
xated ouc of a great many fiodiejL 
For aivjorgíl other Experiméncs 
m.sde In Vicifcíj rhefamous Mr. "íiojU 
«bieived^ diát «1 Subílañte very 



like Air, and v/hich had ali the Ef- 
íe£te of the Elafticity of Aiu was 
gecerártid from Iron . and Oy] of 
Vttrfal) from Bread j Grapesi^'ncw 
Win?, boyled A p pies, from a greac 
mapy Sorts of Fruirs, from Beansí 
FlcJIi, Herbs, Flowers? and a greac 
rnanjfrotber Jodies. But upon ex- 
amiüiiJg the Ttaing more c)oíely a 
[his was fb hr from being pare Air, 
shat ArLimais l"hut up in litis Snb- 
ÍUnce, could not only notbreathe in 
it without beíng bu:c> but tbuydicd 
ir] h much Tooner tban in a Sp¿ec 
entirely ernpty. So [3vje iris necéipt 
fir/j thiir chis íliotild be mixéd wiih 
the open Aír 5 gt j nerated from ai] 0- 
ther Sorts of Bodiesj betore it be 
Rí for Re/piratioru' 
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Water, and ftood in the Cellar, where h remaioed for 
three wholc Years without Interruprlon, except that I 
now and then took it out to íee whar was contained in 
it ; but I could never percetvethe leaft fenfible Alteratíon 
to be made in the Air, ñor that there was the leaft Drop 
of Water made. Which thcre woüld doubtlefs have 
been, by Reafon of the Cold which iurrounded the Bot- 
de, if there really were any íuch Tranímu catión of Ele- 
menta as íome Philofophers imagine. 

9. The Reafon why Vapours are feparated and rife up > 

(as we fee them) into che Air, is becaufe they dafh a- ^ZZ&jLt 
gaínft cach ocher from all Sides, and drive oue another btfght. 
all Ways, fo thac they have not Room enough to extend 
themfelves fo much, as the Agitation they are in requires, 
unlefs they recede from the Earth 3 and rife up into the 
Air, where generally they meet with lejfs Refiftance 
from that Part of the Air which is above thcrn, rhan 
from the B odies which are beneath or on the Sídes of 
them. 

10. Becaufe the Parts of Water are very eafily bent 5 i&- v?h 
therefore they cannot put the Bodies againft which they 

ftrike into any great Agitación^ any more than a Body Ta/le, <mdm 
can be put in Motionj by darting a Piece of T bread SmU ñ * # 
direótly againft it ; whereas it might: be very fenííbly mo- 
ved by ftriking upon it with a Stick of the faroe Lengthj 
Thicknefs and Weight. And [this is the Reafon why 
Water when we drink it¿ (lides along the Tongue»and ío 
is iníipid? and unable to excite almoft auy Senfation of 
Táfte. And becaufe in Bodies that Smell, chofe Pares 
which excite the Senfation of fmelling in usj are the fame 
which excite the Senfation of Tafte when they are applied 
to theTonguc ; it is manifeftj that Water> which cannoc 
excite the Senfation of Tafte> cannot for che fame Rea- 
fon have any Smcll. 

11. Their being chus eaíy to bend^ is alfo the Reaíon ilW&j 
why the Parts of W ater can enter into the Pores of hard ^ a j£jW 
Bodies, though they be not exacUy Straight, and caá al- J t °¿ ¿1^1} 
fogetout of themagain afterwards. agreatm-any 

12. But becaufe rhe Parts of Water, are of a deter- har ?^¿% 
mínate Bignefs and of acertain Figure; thcreforéthe Pores ¡ c ¿iaot 
■muft be of a cercain Bignefs at leaft for thcm to entér p«f* t ^ T0K £ h íf 
in. Wherefore, when we fee Water pafs through fome |^3o¿/m 
Bodies;, and is contained in órjiers, which we are afíüred *t *H. 
from Reafon have Pores alfo, it is no more furprífing^ 

thau to fee fonie Grain país through a Sieve where the 
I ^ Hales 
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Heles are large 3 and no: pafs through another where the 
Holes arefmall. 

*V a* 13, Thiá Confíderation, nameJy 3 that Water can eafily 
^hfgremíp. P a ^ through fome Pores, and not at all through orhcrs* 
pnn ofPbi- may ferve 10 undeceive thofe wfco thiok that Water is 
tícele %a 0l,e ' con ^ Illiec l homogeneous Body> wkhout atiy real 
t»re of y/a- Divifion 7 and that k is therefore liquid becaufe k is 
ur f capable of beiiig divided al! Ways and io any Marinen 

For if this were lb 3 there could be no madicmatical 
Poínt affigned in Water^ but that the Water could as ea- 
fily be divided ín that Poiat as in any other ; that isj it 
could very eafily be divided indefinitely. Confequently 
Water migbt as eafily pafs through the Pores of Glafs* as 
through thofe raade by Grains of Sand when they touch 
one another j which is manifeítly contrary to Experi- 
en ce. 

I might here deduce many other Properties of Water 
as Confequences of that Nature which we have aferibed 
to it 5 but, it will be more convenient to ípeak of 
riiefe in other Places ¿ wherefore I (hall now go on to 
explain the Nature of Sale. 

¿fc fe fe fe ás fe fe fe & fe ¡fe fe fe fe fe fe fe fe fe fe 

C H A P. IV. 

Of S A L T* 

f o/ fíí "JV/f Y Defign here is to treat princlpally of common 
tfarw* •/ Sata fuch as is made ouc of Sea- Water; And in 

£att* order co our underftandíng the Nature of itj and finding 
out all irs Properties, we need no more than to imagine 
it to be a Maís made up of a great Numbcr of frnall> 
iong and ílraight Parts* every one "of which is compo- 
fed of the Matcer of the firá Elementa congealed and 
put into fuch Form by paiTmg through the Jong ílraight 
Pores 3 which we know are cbiefly to be mee wkh in the 
inward Parts of the Earth. This being fuppofcd, it will 
cxplain all the Properries of Sale. 
<¿ t vvhy And firftj becaufe the Matterof the firíl Element 

Saíí a kard. is not torced to bend ir felf difieren c WaySj nor to be 
fo much difünítéd-, ín concreting itlelf> in thofe Pores 
which are perfeíHy ftrai^ht, as in. thofe which are croolí- 
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ed and undülating; therefore there muft be more Matter 
at Reft, to compofe a Particle of Sak ? than to compofe 
& Par cicle of Water* and confequently che Pares of Sale 
iimít be more folid, and b arder lo bend than the Parta of 
Water* Wherefore ílnee che Parts of Water do fome- 
times reíift the Forcé of the fecond Elemeat ib 
rouch, as to continué at refh with refpeél to each other, 
and fo compofe a hard Body j this Propcny ougbt with 
jftill greater Reafbn, to be found in the Parts of Salt, 

3. Tbe fame Argument wbicb pro ves Salt to be hari a i*Whyh 
does alfo prove trian every one of its Parts ís heavkr than ÍJj^J£j^¿ 
thofe whtcli compofe Water ¿ It is alfo certaía, thaE 
larger Pieces of Sak 3 oügbt to be beavier than an equal 
Quantity of Water y becaufe the Parts of whích theíe 
Pieces are compofeí are of fuch a Figure as will permit 
them to be more clofely united together* £o as to con- 
rain more te rre final Matter, than there is in equat Quan- 
títies of Water. It is the refere no worjdcr tbat Sale finks 
to the Bottom in Water. But if it be diílblved, that is, 
divided ínto its component Par cicles \ we fee that it íwims 
in the Water, and does not precipita te to tbe Bottom ; 
wMch Effedt ought not to be aferibed to the Smallncfs 
of its Parts, but to the Nature of the Licjuid Body 111 
which it fwims; whícb is of fuch a Sore, that its Parts* 
by eaíily mixing with, and entanglíng tbe Parts of the 
Salt, and movíng all Ways indifFerently, bring them up 
along wiih themj in great Numbers, as readñy as tbey 
fall downt 1 



4. Puré 



1. TbeNatnre and Propertjfsof 
Salt are more clearly and íully ex- 
piained by che incomparable Sir 
Ifiac A r ¿iuíú?; íd the foltowing 
Mannef, * Wben Mtrixyy fubli- 
c ma te, is re fitb I i med with írefíi Me r- 

* cury, and becomes Mércurtm dnl- 

* cií, which is a whíte taítelefs ftarth 

* fea r ce dtíTotvabtc in Water, and 

* Mcratrhts dnkis reíübli med witb 

* Spifitoí Saltj rcíurns In?o Mercury 
c fnblimate; and when Metals cor- 
c roded with aliene Acid tum into 

* Rulhwbi ch is an Earth cafielefs and 
f índiííblvable in Water» and chis 

* Earth imbibed" with more Acid 

* becomes a metallick Sale i and 

* when Íüitié Stbnes, as Spar of Leadj 
4 diílblved in proper MenJImums 
l Recome Siltsí ¿9 not ihefe ibio^s 



1 fhew cbaí Salís tire dry Earth anl 
c wacry Acid united by Atcraftiorj, 

* and that the Earth will not become 

* a Salt withouc fo muft Acid as 

* makes it íUflolvable in Water ? 

* As Gravity makes the 

1 Sea flov/ round the denfer a ni 

* wejgheier Parts of the Globe t>£ 
' ihe Earthj fo the Attra£tion may 
c make the watry Acid ft.ow round 

* ibe deníer and coropa&er Partí des 
6 of Eanh for compofing tbe Parci- 

* des of Salt. for other wiíe the 

* Actd would not do the OíTice of a 
' Médium between the Earth -and 
f common Wawr, for making Salr¿ 

* difiblvable in the Water ; cor 

* would Salt of Tarrar readil^ d ra w 

* off the Acid from diíTolved t^¿- 
c t3¡s> ñor M erais tbe Acid írom 

1 MtTtiHJ*i 



13» ROHJULT's System Part 1L 



4>pvt>y 4, p ur e Air is compofed of Parcícles roo fine to agi- 

^htnl^d tate cbe Parts of Salc a g aínft tiie y ftnke, . they are 
tothtiAir* rather reñedted back again with their whole Morion. 

Wherefore when we fee Salt tnelt in the Air 3 we ought 
rather to aícribe it to the Parts of Water which fly about 
in the Air in tjie Forra of Vapour, than to the Parts of 
Air themfelves j for we obferve that the Weather is al- 
ways moíít whcn the Salts melts. 
$ É Whenee 5 . The Partióles of Salt can eaGer move wkb ümt 
ZmIJ** Points forwardj than obllquély, becaufethey arelongand 
ílraíght : And be can fe they are inflexible alio* they ha ve 
the more Forcé co íhake the fmall Capilla ments of the 
Nerves of the Tongue> and thereby excite the Senfation 
of aíharpTaífce. 

6. Thfc 



■ Mcrairy, Now as ín ¡he great ! 

* Globeof (he Earth and Sea, che 

* denfeft Bodies by thetr Gravicy íink 

* down in Water? aiíd al ways en- 

* deavour co go towards the Center 
c of the GJobe > ib in Partí cíes of 
tf Sale, the denfeft Macter majr always 
c endeavour to approach the Center 
c oí the Par cicle. So chaca Particle 

* of Sak may be compared co a 
e CknflSi beíng denfej hard : dry and 
c carthy in the Center > and rafe, 
c fofei mol íl and vvatry in the Cir- 
c cumrererice. And henee it feems 
e to be, that Saks are of a Jaícibg 

* ¿s a tu re, bet n£ fea rcedeílroyed, un- 
lefs by drawing away their watty 

* Parts by Vio<ence> or by lerting chem 
F foák ioco che Poros of the central 
" Earth, by a gernrle Heac in Pntre- 

* faclíon, umil che Earth bé diflblved 
É by che Water : and repara ted into 

* fmallcr rariícjes» whi'cli by Rfiaíufl 
c of their Smállneís, make che roteen 
' Compoünd appeaf oí a black Co- 
c iour, 

s Ir a very fmall Quantlty of any 
c Svtltor Vi trto| be dillplved in a gríat 

* Qnanttcy of Water, the Fardeles o* 

* the áale or Vierto! will no: fink to 
c the ílütEom, chough they be heavi- 
' er in Specíe than the Wírér, but 
1 will evenly difiuíe themfelves into 
*■ al í the Water, fo as to mske it 

* as faltneat the Top as at tlie Boc- 

* io tu» Aud dues rtoc this imply 



£ thac the Parts of che Sale ot Vícriol 
e recede from one another, and en - 
r deavonr to ekpand [hcmfeíes, and 
e gct as far aíunder as che Quamity 
f of Water in which they float wili 
£ aliow > And does noi chis Endea- 
E yotir tmply thac they havc arepuU 
L Cwe Forcé by whtch chey fíy from 
e oneanother,oratleaftj that they at^ 
e trade the Water more ílrongl y than 
c chey do one another ? For as alí 

* things aícend in Water whicb are 
e iefs atcraíled chan Water j by the 
c gráyítácing Power of the Earchi 
{ Xo all che Partióles of the Sale which 
4 float in Water 3 andarelefs actraSed- 
c chan Water by any one P«rdcle of 
c Saitj muíí recede trom chai Partí- 

\ 1 cle> and give way co che more at- 
e traíled Wa^er. 

1 When any faline Liguor is eva- 
1 pprated co a Cucicle and lee cooU 
e the Sale coneretes in regular Fi- 
¿ gures t whtch argaesj thac the Par- 
4 tjclesóf the Salt befóre chey con- 
e Erecod, fiuated ín the Liq'jor ac 

* t^'.ta! Din-anees inrankand Éle^ and 
c by Confeqnencecha: thoy acted np- 
1 on one another by fome Povr'ef 
c which ac eqnal Di flanees i 5 equaJ, 
c ac une<aual Di fían ees unctjual. For 
' by fucb a Power they will range 
t rhemíelvc-TiiiiHoirmly, and U'itbouí 
c ir they wíl! float irreguhrly, and 

, c come togetheras irregular] y, aVcwí» 
( 0¡>t, ^ 
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6. This Figure added ta their Sriffhds, makes them 6. vvkrrna 
capable of entring into the Pores of Fkflvmeat, and y^f H Y^ he? 
hhidering it from being corrupted ■ for they get into the and h&dm 
Place oran equal Quantity of finer Matter whkh they ^'d^ 
dríve our, the Agitation of which might havo caufed the 

other Parts to have feparated from each other- Further, 
by flicking araongfi: the Pares of the Fleíh líke fo many 
ftrong ftifí Wedges, they hinder the more flexible Parts 
which are amongll: them, from being agitated and dift urbed ¿ 
and this is the Reaíbn why they keep Flcíh from cor- 
Tuptingj and why in lcngth of Time ic grows hard. 

7. When Salt is difíblved in Water, the Parts of the rJ { r J^ r 
Water have an Opportunity of moving round about Urde*l7* 
the Salt, and being always bent in the fame manner, they fneze than 
can very cornmoaíouíly país out of one Part into another ¿ ^ J Vir * HU 
whereas, when the Pares of Water are not mixed with 

thofe of Salt, they are forced to bend and unbend them- 
felve continually all Sorts of Ways, which talces off fome 
of the Forcé, which the Matter of the íecond Elemenc 
agitaces them with ; fo that there remains lefs Forcé to 
move the Parts of Water alone, than to move them 
when they are mirad with thofe of Salt; whence it fol- 
io ws, that freíh Water is more apt to lofeirs Motion, or 
to be turned into Ice than falt Water, 

8. If we coníider that the Reafon why Water is tranf- s. Why íe 
parent, is, becaufe the Matter of the fecond Elemento ismoretánf- 
which is in the Pores of it, tranfipits the Adion of fartaí * 
luminous Bodies through it, we fhall have Reafon to 
conclude, that Salt- Water ought to be more tranfparent 

than freíli Water, becaufe the Matter of the fecond fí- 
leme^ which is in the Pores of Salt- Water, keeps it felf in 
greater Motion than that which is ia the Pores of frefli 
Water, and confequently is more capable of tranfmitting 
the Adíon of luminous Bodies, 

9. It is generally looked upon as a furprizing Thíng sofi- 
to fee, that if ín a warm Place, pretty nearly m equal %f tojr **** 
CjLianciry or bale and Snow Or beaten Ice be mixed to- warm ?i«c<« 
gether 3 and laid round about a Gfafs full of Water, the 

Water ín the Glafs will freeze in Proportion as the Salí 
and Snow melt : But we fhall eaíiiy comprehend the 
Reafon of this, and fo ceafe ro wonder 3 if we confider¿ 
that ín what rriánrier íocver the Water be frozen, whe- 
ther it appears ín the Form of Ice or ín the Form of 
Snow ; the Matter of the fecond Eleirsent which is in the 
Pores of ít, nuift be more fubtle or lefs agitated, than 

that 
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that which ís in tha Pores of common Water (otherwífe 
the Ice or Snow would continué Jiquíd ftill.J On the 
contrary* if che Air be températe* (as we now fuppoíe 
ittobe) the Matrer of tbe fecond Elementa which is in 
the Pores of the Air and of the Water contained in the 
Glafc muít be lefs fubtle and more agítated, than that 
* which is in the Pores of the Snow or Ice : Now becauíe 
the fubtle Matter which is in the Glak has a continual 
Tendency to país from one Place to anortien and chief- 
ly to a Place where it can moYe ¿tfeif with greater Free- 
dom y it rollo w^ that ¿t muíl redi y país ¿n:o the Pores 
of the Salt and Snow which are meltingj where it can 
eaíier more than in che Pores of the Water contained in 
the GIaf$i and at thefame time, an equaí Quantíty of 
inore fubtle and leís agicated Matter which before was in 
the Snow or Ice, muft enter into the GMs» in order to 
fucceed and Eake the Place of that which is gone out of 
it y whích not having Forcé fufficient to put the Parts of 
the freúi Water which is in the Glafs into Moción* it 
eannot prevent rheir own Gravity from ftopping the ni 
Gtieagainftanothen ñor confequently from becorning a 
hard Body, riiac is¿ 1 they mufífreeze. 
to- wky io. The Chymifts fay, that Salt is a very fixed Body, 
mt¡Xtf" 0t t» ecauíe cne y by Experimenta that it is with great 
* Difficutty thar it is rmde to evapórate j the Reafon of 
which may be colle&ed from that Nature which we 
have aferibed to it : For beíides that it is heavier than 
Water, it is certain* that it muft be very difficutt for it 
to riíé up by turning round as the Parts of Water do 
when they afcend in Vapours3 becaufe the Stiffncfs of 
the Parts of Sale* when they daíh one againít another* 
are a Hindrance to this Sort of Mor ion- So that they 
can hardly afcend at all* except it be with their Poínts 
upwards ¿ now becaufe in this Pofition, every Part has 
one End turned towards the Earthj their own Weighc 
maft malee them defeend with greater Forcé, than the 
lictle fubtle Matter which is applied to the Points of 
tbcmj can tnafce them afcend. 



it, When 



i * Thrj mttfí freeze? érc.) The 
Ex penquen c wilj fucceed 3S v/ell» 
ir tnflíitd of common Sa]í> you 
make^te oi : íNÍicrej niftílTci Liquors, 
BagWa or atiy füch 11 ks EejcIímí buc 



Sal jfmméñiath h by far ihc Ecfi pf 
al 3, See the Experimenta of the 
caH* del Cimenroj p<ig* i oo. and the 
Not tí on Fürt I. Chfifc ¿5. *AtU 
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ii, When the Parts of Salt; then are feparated from [ } l *Éa* 
thofe of thc Water, ir müfl; be a very extraordinary Forcé, ^/¿^¿^ 
fuch as wt find by Experience there is ín Flamea that 
can keep them ín Motion 3 and make It appear to us in 
tbe Form of a Liquor¿ now íf the Salt be added fo thau 
Matter which ufes to nourtfh Flámej the Solidity iof che 
Sale will make that Matter ítíll more powerful, and capa-* 
ble of diífoiving Bodies which can commonly bear the 
Fire, fuch as the greateft part of Metals are : And chis 
js the Reafon why Workmen f malee ufe of Salt to help 
the Fire to duTolveMetak 

12* Becaufe the Parts of Salt are not Iimber and eaíy 1*, \m 
to be bent líke thoíe of Water> it ís eafy to apprchend, Sakypiií 
that if a Mixture of thcm endeavour to enter into very ¡*J 0 %™j>Ze* 
Hender crooked Pores> the Panicles of Water onJy will <¡f 
« be a ble to enter in> and thofe of the Salt will be decained ¿ííí * 
and ñick in the bending PafTages ; And thus we fee thac 
Sea- Water ín paífing through a good dea! of Sand, will 
lofe its Saknefs gradúa iíy, and become quite freíh ac 
laft. 

13* The fame Stíffheís which hinders the Parts of Salt t^Whf 
from penetrating very far ínto the winding narro w Pores * " 
of fome Bodies, ás alfo tbe Reafon why, when they are ^fporJtit 
once entangled in them, it is with greac DifHculty that h en¿<^ 
they can get out : Chymife therefore are forced to reduce &¿ m " 
Plants to Adíes before they can draw out the Sata by 
that Means opening the little Prífons where each Partióle 
is detained. 

14. Salt then being of fuch a Nature as we ha ve de- 14, why 
Icribedj it is not at all ílrange that when the Waters of J* tf ^% ^ 
the Sea are víolendy agitated in a very hot Seafon, its wt^/iTÍ» 
Waves fhould < throw out an infinite Number of Sparks vhtent jigU 
in the Night into the Air. For we ought to coníider, that iattvn - 
thefe Waves muít diíperfe a great many Drops about 
in the Air 3 which divide themfelves into ítill fmaller 
Drops ; and that fome of the Particles of the Salt, which 
are the moítfolid and mofl agítate d, may then dí fengage 

rhem- 



í* Thrm ota infinite tfumfor of 
$t>*rh 7 ér. ) The fnllfroiog Query 
of Su Ijitac N'etoton's is very Well 
^orth coüfiderihg m chis PJac.e. 
Va riaij íitys he, all fíxed Radies váhtn 
hcated beyond a ctytain Dcgrec ttnh 
IJgbi atidfhinc ? and i i mt ibis E- 
mi¡Jion per for wd by the vibratmg 
Motions of their Partí ? And do not 
#H Bvdki wkUh abmud with Httü- 



Jlriál Parts¡ and efpeci/rl/y with ful- 
phurtQtts otics* cynit Light^ at of tm as 
i bufe Parts ere fnficientfy agitatsd^ 
mhtthíT that jü^hatiñi be piada by 
ITtatt or by F rifticUy qt Ptratjfitn, or 
Piiirefíifiio>¡> or by any viral Aíothts, 
a t any other Canfe ? %As for inflame i 
Sca-tf r attr in a raging Stvrm > &^ 
Opc- page 3J4, 
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themfelves from the Parts of the Water, and dart them- 
felves into the Air with their Points forward, in ñich a 
manner as to be furrounded only by the Matteí of thü 
firft Element, which may communicace a Forcé to them 
fufficient to impelí the fecond Elementa and ib produce 
Light. . 

• *J' : Wfy, if - However* ín order to produce thís Effe¿t> iíis ne- 
^£tr%cs ce ^ ai 7 c ^ ac ^e Parts of the Sak fhould be very fmooth and 
vot jpark/e a t ílippery ; wherefore Sea-JV ater which has been kept a 
long time* and Brine whofe Parts are covered with 
Di re and as it were ruíty, are no Ways proper to produce 
thefe Sparks. 

¿& 16. It ís further necefíiry, that the Parts of freOi Wa- 

^tjíyfZfin terj which are roiled about the Par cicles of Salt, fhould 
ávtwcr. be extremcly pliable* fo as to be'able to tmfold them- 
felves very eaíily, and give the Fardeles of Salt liberty to 
difengage themfelves ¿ now this can never be but only 
in the greateft Heat of the Summer , and therefore wa 
ordtnáríty fee fuch Sparks ín that Seafon only, 
17. Whenc* iy. Laftly, it is evident, that in order rothísj the A- 
%£**f ail gítation muft be very violen t and the Parts of the Salt 
muft mover with their Poínts forward, that they may the 
U ll/uc^hJ° more eafily difengage themfelves from the Drops of Wa- 
%arku ter ? arj d tbís is the Reafon why the Sparks do not 
come from all the Waves ñor from every Drop of the 
famc Wave 

t3 : &¡>t? lf this Ph&nomenon bave appeared furpriíing to a 

fnt'^sTu' S reac niany, the Coníideration of the Formation of Salt 
jpííí. on the Coafi: of Fr&zce* will appear no lefs wonderful. 

They -who make Sale, chufe fome very low Place to do 
ic in 3 which the Sea would overflow when it is high Water, 
if ic were not kept out by a Bank, When the Water ín 
the Sea ís very high, they open Siuices by which they lee 
the Sak Water into their Pans or Ponda, which they fiíl, 
and chert Hiut up the SI o ices. This Water is kept íbme 
Time in the Pans, that Pare of ic may evapórate and that 
which remains become faker ; then they let go this Water 
imo Httle Chati neis like the narro w Walks in our Gar- 
dem 3 the Bottom of which is done with Clay, that the 
Water may not fink into it. All this is done in the Sum- 
mer a that the freíli Water may evapórate inceffancly ; 
and as it evapórate?, the Grains of Sak form themfelves 
upbn the Top of that Water which remains in the Chan* 
neis. Thefe Grains are all of the fame- Figure, which ís 
preny nearíy cubicaU except that the upper Square Is 
a licrle bigger than the Bottom one, and the foar &des 

tending 



1 Chap, 4. of Natura l P h ll o s o p h " 143 

tending to Trapeziums a Iittle convex ; the upper Square 
beirig for the moñ part a Hule concave in the Mid- 
dle. VVhen the íírft Grains are formed entirely and come 
to a certain Bignefs, they fink down to the Bottom, and 
then ncw ones are formed and fo on till all the Water 
is gone; and then the Sale is heaped up* and more made 
in the íame manner, 

ip.. lo order to explaín wbat is. mofl; remarkable ín ftw 
this Account* we muft confider, that though the Sak Jf¿27'£¿ 
does not afcend up in Vapours, yet it cannot be denied difta^ 
but that fome of íts Parts are' dragged up by the Parts 
of the frefii Water which the Heat makes to fly 
the Air, ib as to rife about two Fingers Breadth along with W*t&* 
them into the Air ¿ after which* being loofened from the 
Parts of the freíh Water which quis: themfelves and fíy 
from them, they fall down by rheír own Weight. And 
thac this is fo> is very evident from henee, that if íorne 
Koás be placed at th^ Height over the Sak- Water which 
is evaporatingj the Salt will gather round them like Ice, 
which it wílJ not do if the llods be placed a lítele higher- 
Thefe fmall Particles of Salt which fall back thus upon 
the Water, fwim upon íes Surface? for the fame Rea- • 
fon that we formerly faid fmall Steel Needles fwam in 
like Manner. So that they do not ííok into the Water Mt. xiw 
ar all, but only bend íts Surface a lítele in, and make a F,g * * m 
fmall Cavityj at the Bottom of which they remaín ftjr- 
round ed with a Hctle Dkch ; and whilft there is but a 
few of them upon the Surface of the Water they difperfe 
themfelves to a good Difían ce from each other^ without 
any order, as they are reprefented in A> 

20, But when there comes to be a great Nnmber of ao . jj 9m 
them, thofe that fall upon the Surface of ,the Water af- *hty place 
tcrwards, mufí neceflárily fall apon the Sides -of thofe Jgjgft* 
lítele Dírches which were made by them that fell firfí, Mkcr 
and fo ílip down do the Bottom of thefe Dkches and *P™ ^ £ ^ ífr - 
pláce themfelves by the Sides of the firft Pamcles, as * 
yon fee them reprefented in B ^ in the fame manner as Tab. xiv, 
fmall Steel Needles will do when they fwim upon the ¥l &* Jt 
Water ; for as foon as any two of them, come pretty 
near one another> they ímmediately place themfelves by 
each other's Síde. 

i 2i. The Particles of the Salt ought to continué to range 1T :my 
themfelves in this manner, till there is a fuffictent Quan- tfcffirm 
tity of them to compofe a lítele Square ■ buc when this f*™^** f 
Square is formed, then the Hollow made ín the Superri- Tcrefs™* 
Cicsof the Water beins cvery where of aa equal Depth, Tab.xiv. 

there K frí- 
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there is no Rea ion wby the new Parts of Sale, íliould 
place themfelves ar_ tbe Sides rather than at che Ends of 
the oíd ones ; fo chaE they will really range themíelves at 
boch the Sides and a: tbe Ends¿ and fo forra themfelves 
into a fort df a Croís* as yon fee reprefented at C. 

22. Flirt her.» becaufe che Cavity which is now made 
&fc"tf I0 ^^y ebefe laíl Particles of Salt> is a little deeper where 
^tffrf/ * tne f°ur Angles enter into tbe Crofs* than any where 
Tab.xm elfe* becaufe thefe Places are fomewbat nearer the Mid- 
* J 6* 5* ¿¡j e tnan j-fre re ft ■ rherefore if there come any new Particles 
they -muir üip into thefe P feces 3 and difpofe themfelves as 
they are reprefented at D. 
mv a , ¿j* After a great Number of Particles are uniced to- 
^¿ttíkhr S er ^ ier * Q maniierj thcír Weíght then becomes fuffi- 
^»ojj i m c ( entto fQ^e Hollow of the Water pretty deep, and 
the Declivity of its Sides very fenüble- The Particles 1 
therefore which M afcerwards, tnuft tumble upon the 
Fardeles of the lower Orden, and rayge themfelves upon 
them* in the fame manner as they ranged tbcmíclves an 
ftrít. And by thus ranging themfelves one upon another, 
they will become of the Thickncfs or a Grain of Salta the 
• Breadth of which will be larger as ít grows thicker, becaufe 
the fuperiour Order is always compofed of a greater 
Number of Particles iban the inferiour Order. 
t4 . h 24,, However> we are not to think thac a Grain can 
fcrowM become of any fenííble Bignefs, till a great Number of 
H™™* thefe Orders of Particles like Leavesj ate kid one upon 
another; and then, becaufe the Length of the Sides of 
each Leaf is very much increafcd, a great many of 
thefe Particles place themfelves at the End of each o- 
theo and fo join themfelves to the firfr.. And becaufe 
thofe Places of the Cavity which each Grain of Sale 
makes upon the Surface of the Water, are deeper the 
Tak xiv. nearer cne y are iq tne Middle, and becaufe the Partí- 
/# cíes of Salt always defeend as iow as they can ; It follows, 
thac a great many more of thefe Particles will place them- 
felves in the Place E than in the Place F of the Sides of 
the foregoing Lea ves ; and chis will caufe the Lea ves 
thus formed to be perfe&Iy Square. 
■ ¿f-rrfy 25- And becaufe the Lcaves become at laíl of a fen- 
tht Top of fible Brcadthj and theír Superficies fo rough and unequal 
tettw ™'" 33 noc ro P erm ^ c ^ e Parricíés of Salt, which fall after- 
wards to roít upon rhem wirhoLit great Difficulty ; there- 
fore thofe Particles which campo fe the lafír Lea ves* which 
are upon the Top of che Graiiij cannot get to the middle^ 

which 
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whích is for that Rcafon hollow in eyery ' Lc-f 3 and 
that makes the Top of cach Grain h olí ó w> . aíid x au íes 
them alfo to fwim fo tnuch the longer Tpífee and the 
more eafily upon the Water ^ And becauíe they will not 
firck fo foon by their own Weight as they would do if 
thére were noCavity ín them* there is the more Oppor- 
tunity for new Pa nicles to join thcmfelves to the oíd 
oneSy and fo coníiderably to in crea fe [he Signéis of tHe 
Grains. 

2¿. At lafi the Weight of the Grain becomesfo great aff; jW 
as to malee in finkto theBotcomof the Water, which hap- í*4* G *? ÍH * " 
pens fo much the íooner as the Heat is greater ; becauíe ™íSyfm*U. 
the Agitatíon of the Parts of the Water* makes ir the 
cafier to give way. And this Heat may be ío greatj that , 
the Bignefs of the Grains may be fcarce-íe^ 
they fínk to the Bottom of the Water,* ío.íbat 'che. Sais 
taken from thence may belike Powdc^r or Hc4tcn S;í1l 

zj. From the Manner üi which we -have^iaid 'that' 1^. jry 
Grains of Sak are formed, we máy • coiícdh that they Gr ¿>" °j 
oughtto be more brícele at the Cejrners tríá'd" aSy-'where fCrb77Sai 
elfe, becauíe the Parts of the Salt; are- ¡ion ^ 
raneed at thefe Corners ; and henee iris alfó that they rfW €i f e ~ 
are yery blunt- ' '• 

28. Furtheri it is eafy to conceive that -fomc Parts of a a. mv 
the freíli Water may be entangled amongft the Partídes Sj/! traituí % 
of Salt of which the Grains are compounded, and fo ^hrLnit! 
ftreightned that they cannot beturned round wuhout be- the fífeft 
ing folded up. And if an extraordínary Heat fhould at 

any Time give them a fufficient Forcé to unfoid them- - 
felves, they rnuíí do ic bybreaking their littlcPfifon wirh .": ^"'Cí^^É 
aNoife; which is the Reafon why Grains of Salt crackié - : ilÍ^ 
when they are thrown into the Fire. Ánd this is con- 
firmed from henee , that if thefe Grains be very dry 3 that 
is, have no Particles of Water amongft them ; or if they 
be bruifed and reduced to a very fine Powder, they will 
then make no Noife, or they will iole che Propcrcy of 
crackling. 

29. The Particles of Water whích are comrhonly con- á#. rvhf 
tained amongft thofe of Salt, help to make it tnelfc 

the more eafily when it is put jnto the Middle of a grean m t K tTC,rJ 
Fire in a .Cmcible. So weiee that the Salt callea by 
the Chymife. décrepiiaUd Sa¿t y which has lofi all the : 
Water con tai nedíip ít> is very diHicult to melt. 



Yol. íh 
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30, Tket 30. Becaufe the Parts of the Sale are ib íbJid as to 
re[ift the tóíbn of the rccond Element; it follows, 
w tranfpa- tnaj the fmall Globulcs oí 7 it, (by Means of which, we" 
revi, a»d before íaid 5 the A¿Hon of luminous Bodies was extend- 
Sntet^aniP* e ^ t0 fc g rcaC a Diftance) muft pafs quite through, or 
that elíe be reflectedj wkhout any Diminución of their Mo- 
%nd viole t íxon -j tne Grains therefore muft appear ekher tranfpa- 
&mcii> xohkh rent or white. And becaufe thefé Parts are aSíb very 
a fomttimci g X ed, it follows Kkéwife, that they muft be very diffieule 
aj,anjts* to be exhaled ; fo that Salt ought not to haveany Smell. 

If the contrary to this be íound by Experiencc, in that 
moít Salt is Grey, and that Salt when it is freih made, 
frheUs fometimes Iike a Violer; this does not diminiíli the 
Forcé of our Reafoning j beca ufo this Colour and Smell 
arife from the Mixture and Difpofition of foreign Particles 
which get in and go along with the firít Particles of the 
Salt as the Grainsare formíng. 
31, fha¿ 31. And Experierjce fuily iliows this to befo- For 
puré Salt is ¿f g re y g a ] t ^ me ited in frefli Water and ítrained* and 
7L gr h«ny T then laid in the open Air when it is warm and clear, that 
SmciL the Grains may benew formed agaíh ; they wiíl lofe both 
the Colour and the Smell which they had before. 
31, Con- 32. The foreign Particles which míx ihemfelves with 
-ath ir % ^ e P art ^ es °^ Salt> ^eing differénc upon the difFerent 
%™ Q f$% r ~ Coates where Salt is made 3 is the Caufe of the pecu- 
liar Propertíes which we find to be in the Saks of differ- 
ene Coafts. And therefore it is no Wonder that the Sale 
made upon the Coaíts of Fr#pce may be of ufe for 
íome Purpofes, which that made upon tbeCoaft of Spain 
is not at all proper for. 
Why 33. Laftly, It isinthe Sea that Salt ought chiefly to be 
fhaíty t¡ h be fonod j For though there is a great Deal of it formed in 
the Bowels of the Earth, and alfo in Places that are at a 
Sta. gi'czt Diftance from the Sea; yet becauíeits own Weight 
makes it always tercd towards the Bottom, and it is ma- 
ny Ti:iaes carried down by that Means } after ít ;ís íiíhk, 
the Veins of Water which difebarge themfelves into the 
Sea; loofen ít and carry it along with them. 
-4. a 34. I fhall only juft mentíon ín this Place, that it was 
Mifiakc of a g rea t; Miftake in Ariflotleip aílert^ that rhe Saltnefs of 
the Sea depends upon íes ¿Vaters being heated by the 



the Sattntfs Rays of the Sun, for we do not fínd by Experiencc, 
of ¡he sea, that che Heát or the Sun or everi that of Flamej \yill con- 
ven fre/li Water into Salt Watcr*v, 
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35. That which fcems ifa fome Meafure to favour & Wty 
this Miftake, is* that roaft Meat ís more feVory 3 and ^ 
raíles mofl: of Salt in thofe Places which are molí expo- o» cut- 
íed to the Fire. And alia, that the Water in the Ocean ^ 
is more Salt in the Torrid Zone, where the Sun diffufes 
more of its Heat, than in thofe Places which are near 
the Poles. Asco Meat ; it ís aknown Thirig, and allow- 
ed by all Chymifts, that diere is no Flefh but has fome 4 
Salt in ir, which is pretty equally diííufed through all its 
Parts, Now when the Meat is put in Agitation by the 
Heat of the Fire> lome of íes Particles are dríven towards 
the Superficies* and are aifo exhaled along with the more 
liquid Parts, which caufe that Smoke which we fée rife out 
of che Meat when it is roafting • and becauié the iníipid 
Particles only can afcend to any great Hcight, or Di- " 
ftance; the Particles of Salt can hardly get above two or ■ 
three luches from the Meat, before they wili defeend 
by thetr own Weight» and fall back upon its Superficies. 
And this is it that maíces thofe Places tañe fo quick and 
ftrong as we find they do. 

3<>. And as to the DifFerence obferved between the jr¿y 
Saltnefs of the Water of the Sea between the two Tro- *!* Sea i* 
picks, and that near the Poles, it arifes from henee, thatvt^if 
the Sun's Heat being much greater near the Equinoccial .r»» Trtpáu 
than at thofe Places which are a good Diftance from ir s ■ 
a much larger Quantity of frefh Water muíl continually 
afcend up in Vapours there than elfewherej which do noc 
defeend again in Rain tíll they are carried a great Di- 
ftance from thence 7 ib that there being a lefs Quantity 
of that which temperares the Sak ? to be found in thofe* 
Seas which are between the two Tropicks, than in thofe 
Seas which are in the Frigid and Temperate-£ones 3 it is 
no wonder if their Waters are falrer. To this we may 
add j chat the Ocean is of a much larger Extent between 
the two Tropicks than any where elíej and yec there ave 
fewcr Rivers difeharge themfelves inco it. 

37. After having thus explained moft of the Proper- py*Ofih* 
tiés of common Salt ^ there remains nothing more for.us ¿¡fcrZr&irti 
to íay ábóur other Sales which are digged out of the o/Sait, 
Earthj fuch as Nitre, and Sal Armomack^ but only that 
they are produced much injhe fame Manner* and that 
whatever ¡s párticulár ih rherrh is owing to their Parts 
being more or leJfe grófs > and rhat whereas the Parts of 
K z ' l\ §ea 
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Sea-Sslt may be compared to Cyi'mdm y 1 the Parts 
of otber Saks may be like Trífhis or Cwm ^ and íaftlya 
íbme of thefe Sales may be ío fubtie as to fly away by a 
moderan Heac - 3 as thofe which the Cbymifls cali Vola* 
ttls Salts. 

3 s. ^g, There ís one Thíng very obfervabIe> which* I 

tfSaitfj™* mu & not P aJ k by in Silence, and that is 3 that all Salta 
in*de t may be fo changed as from a hard Body to become U-* 
quid, Id order ta tnake ttíis Chánge¿ the y take the Salt 
and commonly mix Brick-Duft with ic^ and put them 
together intoan earthen Veífel, which they cali a Retort$ 
tben they fet it upon a fierce Fire^ by the Forcé of 
which the Salt afcends ¿11 the Form of a Vapour, and 
as it condeofeSí ir drops into a Receiver. And chis ¿5 the 
Liquor which the Chymifts cali Qyl 3 or Spirit of Salt* or 
Jqua-Forth which is ufed co diflblve Metals with. 
sJ?'s 39- I n order co khow how Aqua-VortU comes by th is 

*sTt¡d ¡mía Forcé ^ we mufl: confider, that the Particles of Salt 
Liqmr. which are ver y ftiff, can not be made limber, by being 
forced through the wínding Paffages which are amongft 
the Biick-Dufb but at the lame Time they muft become- 
flatter , and whereas before they refembled lítrle Cylindm^ 
they now become like the Leaves of Reedr¿ with fharp 
Edges 011 eaeh Side m 7 and hereln coníifts the penetrar íng, 
Qüalíty of ¿fqua-Fortísi and alio its very fharp Tafte fo 
much dífferent from that of Sakj which only affeóts the 
Ncrves of the Tongue when the Points are applied to 
them, whereas the Parts of Aqua^Fortisy cuc with their 
Edges. 

Jitum aíd Laboratories of Chymiftsj is done naturally in the Bowels 
¥hn*U of the Earth, wherc we íbme ti mee meet with íharp and 
corrufive Juiees which are like Aqua-Foríis, and which are 
capable of making Infinite Variéty of Difíblutions of all 
Sorts of Bodies, even the hardeft of all. Now it is to 
be obfervedj that thcfe Juices confift of two Sorts of 
Partícles> the one of which are fmaller than the other, 
and that when the Heac which is wkhin the Earth ? has 
exbaled the finer Parts of thefe Juices, by which the fe- 
cond Element agitated the grofler ones^ the Weight of 
thefe latter muft caufe them to be at reíi with refpect 

to 

ttke 1 Pyram'uJ - nne wny > frnm 
w henee the principal Properric.s pí ¡z 
may eañly. be deduced* See Cinc' 3 
fMfciji BQoic 11». Cbapí j. S*&, 



. í^he Páftíof other Safts\&t:.) The 
Pair 1 el as of Nitn , w he n lo tík fd u pon 
rhrough 3 Wicrofcope, üppe:ir to 
be Stíxan^ukrí chin ynd Jojigi'íheif 
Si<fcí rarai leJo^f ams,an d g rü wi leía 
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jo each Cthet* and by that Means to become hard Bo- 
íl íes* in which we raay meet with all the Propcrties whicli 
we fee by Experience are in * .4//^ and * VitrioL 



^^^^^^^^^^^^^ 



CHAP. V, 



Of Mineral Q T L* 



WE have feen by the feveral Properries of Water i. o/ the 
and Salt, whac may be produced by the croohed Q ú f m * ^ 
Pores Sh Waves, and alfo by the firaíght Pores which 1 
are in the Bowels of the Earr.h : It remanís now that we 
examine what may be gencrated by che rhird Sort pí 
Pores, which we compared co the Branches of Trees, " 
And fince there are found in Minesj certain fat oily Lí- 
quors which will not eaíily run \ we cannot but tnínV 
that thefe various Liquors, are nothing elíe but CollecW 
ons of the fe branched Particles, compoíeri of the Ma£* 
ter of the firít Element aiTembied and concreted m 
thefe o ce ais Pores. 

2- Thefe Collections may very'well bel i quid ^ for though 2i yyj, r it 
on the one Hand their Parts feem not irmch difpofcd to « 
ílip one upon another* as the Particles of Water ; yec 
this is made amends for, by their not beíng fo fitted to : " 
approach each other > fo that there are very large Inter vals 
between them, which may contain a fufficient Quancity 
ef fubde Matter to put them in contínual Agitaron. 

K 3 3 Thus 



i. Látium,) Later Phíloíüphcrs 
kave obferved» that che Panicfes of 
lAtlmti- jwhcn looked at rhrcrjgh a 
Microícopc, appear to be a lítele 
inore compaík and to bave a fax- 
angular Fiain on cine Side, as ks 
Top, andón theother Qppüíue Sii|e 
a likc fexangLit'át Plain, wíi)? two 
Quadrangular Platns lying between» 
\y henee ihey colIe¿l ? that it ou£Íu 
ro be allringent, to barden and 
corrodc ; buc becaufe the Ends of 
the angular Points are fo me whac 
bhmc, tacrefore \t isaoiío íharp as 



2v Vitrfol.y Conceiníng the fe? 
veraí klnds of Vitthl; the manner 
of preparjng the Medicines , érc. 
See Pimy» 'Baok 54* Chap. 12. La- 
ter Philoíophers have obíerved, that 
íes Pares are íliarp on boih Sí/des^ anf 
-confiíts of ten pjaín Sides 3 t¿x. n£ 
¿fojit pancagonal Plainsin the Mtd- 
dle s and ;hree triangular Platos at 
each £nd« Whencc ttiey cnlítít^ 
tb3t tt onght to have a very firon^ 
corroüve and aftnrjgent Power, aüil 
tq.be ib i jyieít Ac\á thg¿ ^ 
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3 : my it Thus the Interrupción which there fs amangft the 
íL«^ítfy. ^ arts °^ 0 ^y Jodies makes them alfo to contain lefs of 
tbeir own proper Matter in the fame compaís, than if 
their Parts could be ranged in a better Order ¿ and there- 
fore they ought generally to be .very bgKt, 
4» uiy k ^ f And they can hardly be tranfparent, becaufc they 
pJcÍ!^ binder ^ lmo£t a11 the Mptioia of that Matter by Meaos 
of wbich the Obje&s which are beyond tbem act upan 
the Eye. 

w^y ¡t y. And becaufc the Parts of Oyís are of fuch Figures 
€ Xth*n*wa as w¿11 not a ^ ow taem t0 fl'P by one another with eafo as 
ut^ismt thofe oí Water doy and yet íbme of tbem are near up- 
bard. on as grofs as thoíe of Water ; it may happen> that the 
Matter of tbe firft and fecond Elementa may not 
be able to keep the grofTer Particlea in Motíon, 
though it may have Forcé enough to keep the other 
íb 3 For this Reafon, thefe Oyls may congeal fooner than 
W ater> and yet not become fo hard y not only becaufe they 
are rare, but alfo becaufc the fubtle Matter, wbich incom- 
* ■ palles them, is alvvays agtcating the Extremitics of the 
Jittle Branehes of which every ramous Partícle of Oyl 
ébníifej and this malíes tbem to have a kind of Soft- 
* neis. 

, %\ %w h it 6, It is eyident that it muft be very diíEcult for the 
foZh¡ pTns ^ ans o] pyl ro g cr out of Cne Pores in which they are 
of Ojito be rbrmed¿ and that it is a very bad Way to endeavour to 
7n^bkí%7 difengage them by a viólerit Heat ■ for this will rather 
ar) w V. ' Cy break ih Pieces tbeir Branehes, than draw them outj> and 
by that Means change the Form^and Nature of them : ll 
is on the contrary, more proper to make ufe of íomething 
; which can enter gently inro the Bodics in which Oyl is 

containedj and ieparate tbeir Parts and widen their Pores, 
* ib as to give the branched Particles an Opportunity ofeom- 
ing out of their little Prifons. And this agrees with Ex- 
K ¿«c|^ : ' pe ríen ce D for Chymifts have no better Method of draw- 
ing Oyl out of dry Bodies than to fteep them firft in a 
fufficient Quantity of Water, and then to diftil the whole 
through an Alembick. 
y, Haw y, Now Water is the moft ufeful for this Purpofc 5 be- 
"jL/e ca ' J fe * c w ^ caíily and with a modérate Heat afcend in 
Ojt¡ that the Form of Vapouij by which Means its Parts will carry 
'f'f'th ^ ans °t alongwitb tbem, which otherwife could 
m&t VnLms not be moved and pat in ib great Agítation as to fíy away 
thajtExhah- in Exhaktíonsj witlíout a'much greater Heat than is ne- 
cefíary to make W ater evapórate , and furcher, tbe Partí 
of Oyl are fo me tí mes fo entangied with each o then that 

they 
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they will burn fooner than exbale alone. And this is an 
Obíervation worth remarking ; becauíe it fhows.usj that 
Exhalations cannot rife out of che Bowels of the Eartbj . 
but that they múft be accompanied with a great Quan- 
títy of Vapours, but that thefe latter may often rife 
alone. 

3. TheNature of aü Sorts of Oyl beirlg thus fuppofed, 3- 
it is eafy to forefee 3 that if mere be any particular Sort ^ f t 
of Oyl, whofe Parts may be broke in Pieces by being 
continually bent backwards and forwards* then eveFy lie- *J¿ tí e jj^™ T 
de Branch will be broke hito as many lítele Pieces as ic f„ tü \ Z Jtt ^ 
is made up of} the Figures of which not beíng fo conve- m#s 3qaj. 
nient to entangle each other as they were before^ they 
muft neceffarily compofé a thinner and finer Liquor. And* 
on the contrary, íf the Parts of any other Sorc of OyU 
are very diííiculí to break? they may at laft meet toge- 
ther in fucb a manner ? as quite to entangle eacb other, 
and confequently they will compofe a Body which will 
not be liquid at all. Thus it may bappen, that fome 
Oyls which are kept a long Time, may grow thin, and 
be con verted into a Liquor like Water^ which is not in- 
flummableas the Oyl was from whence it proceeded ^ and 
that other Oyls may condenfe and become a vifcous Bo- 
dy like foft Wax. 

9. While the Oyls are concreting in the Bowels of tbe N ^¿fMs 
Earth, and after they are concreted, their Pores may be Mínerai s»/- 
fiiled wich a foreigjfc Macter which is ílopped in them* anátf 
as, for Iriftañceí that of the feveral volatile Saks ; aad by f* r( f™ r ¿ 
this MeanSj the fubtle Macter of the liríl and íecond Ele- tumau 
ment being no longer abie to enrer into thefe Bddies ín 
fo great a Quantity as befóte ; they will fo far lofe their 
Líquidnefs, as not to recover the Agitation of their Parts 
but by the Help of a confiderable Heat : Thus their 
Nature will bealtered, and they will become hard, and 
very heavy Bodies, fucb as Muer al Sulphuvi and the feve- 
ral Sons of Bitums® taken out of the Eárth, 
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CHAP. VI. 

Of METALS, 



t ; o/Mí- A LL B odies which are taken out of Mines are caW 
'ttrtit d ^ Mitiemh in general* and they are commonly di— 

ftinguíiVd' i neo two Sorts. The firft Sort are all thofe tbat 
wili mele in the Fite, and can be forged upon an An- 
vilj and theíeare 'caüed Metals; theother Sort* are thofe 
which have buc one of thefe Pro per des at moft> and 
they. are called by the general Ñame of Mimrals. 
a,, Thdt 2. The Metals are, Qdd^ SíIvsy, Lead> Copper, Iron^ 
w ktiow of anc j 2i»j to which we may alfo add ^ukkfdverj not with.- 
ilJa™ ftanding ít be gene ral ly liquídj and oou capable of being 
forged : For we place k in the Rank of thefe, becaufe 
the re are feveral Ways of making It ceafe to be liqtiid> as 
for ExarnplCr by expoííng ic only to the Srnoke of meU 
ted Lead> It is coneeming rbefe B odies only* that I in- 
tend to fpeak ¿n this Chapter, and íhall referve what I 
have to fay of Hiñerais to the next Chapter. 
3* of thi 3. And ñrñf ic is to be obferved, That though Salt be 
Í?? 0 '' i6 fXf € * a í ts own tature very fixed* yet thís docs not at all hiti- 
•fab* s ~ der but that ít may be moved mi$§k very great Veloci- 
ty, not only whilft it rernains in the Pores of the Eartbi 
where ít is firñ formed, and where it muft have as rnuch 
Rapidneft as the firft Element of which ic is compofed ; 
buc alfo when ic palles ouc of the Pores of the Eartb inco 
pther Pores which are a little bigger, if no other Macter 
but that of the firft Element be fufFered to furround it : 
For theiij when it has lofi: a great Deai of ics Moción, it 
wili acquire ít agaio» for the fame Reafon, that we fee 
VVacer does, when ít is rrrixed with Lime, and enters 
inco the Pores of ít. Whatl have now faid of che Parts, 
of Salt fingly, is to be underfiood alio of the Parts of 
Salü 3 Water and oily Su bft anees mixed togéther. We ap- 
prehend therefore, that ají thefe may be moved together* 
and go along through íuch very ftrait Paíftgesj that 
they have no room to turn eicher to the Right Hand or ta 
the Leftj buc only to move dire&Iy forward ali togetherj 
whence it follovvs, that being at reír, with refpeft to each 
o;her^ they wili form thofe little hard Bodies which wa 
ii^agmé co be che competerá: Parts of Metals. 
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4, It ¿sto be obferyed furtherj that thefe- Sorts o£*lit- T P a * 
tle hard Bodies, muft - generally^ be forméd very deep ih }^ e 7^ít 
the Eartb, where che . Earth**ir fclf is very íblid> and Éameistf tft; 
where ñich Sort of Bodies as are neceíFary to form them 
muft coníequently be found ^ rather than tdwards. irs Su- 
perficies, where íts .Parts are diíbnitedj and at fuch a 
Diftance from each other, that the Air and a great many ■> 
other Bodies differeDtiy agicated, can get in betwíxt tbcni 
and hinder them from generating any thing that is fixed, 
as the componerle Partí» "oí Metals muft be. 

f. Now ic is eafy to apprehend, that the Vapours and ^ 
Exhalad ons which aícend out oí tbe Bowels*of the Earth m*y'U 
with fome Rapidity ; may fomerimes pafs througb par- h g^^dJ% 
úcüiar Places* wbích though they be indeed very ftrait¿ the E*rtk* 
yet may be wide enougíb compared wítb the ftnall 
Parts of Metals which are brought thitber out of thoié 
Porestn which, as in fo many Moulds, they wcre formed 
5 nd lodged- By thi? Means, thefe fmall Parts are brought * 
up very near to us, and ftoppcd in the Sand and other 
Parts of the externa] Eartbp which is witbin our Reach* 
and which Mens Curiofity ha ve led them to fearch into ^ 
and being lodged there^ they compofe íhofe Veins of Me- 
tals which are afterwards refined by ArL 

6, When the Parts of Metals are niixed„witb an ear- tw 
thy Powder, the re is no doubt but that Fire is very pro- Fir * " mt 
per to fecch them out and to refine tbe Metal, be- pñ% S fi¡£l 
caufe it vyiil eaftly diíperíe all that which ís not metallíck; f.«ti Metal* 
But if the íarae Parts ítick in any Macter wbích is very {'^f 
Jiard, and whofe Hardnefs they increafe by filling up its íer , 
Pores ; ít will be to no Purpoíe to make ufe of the Forcé 

of Fire in order to difengage thefe Parts 7 becaufe 
Fíre will not diiperfe any Matter which refifís ;í£ ;vcry 
niuch, without comipting at the lame Time^iitLredíéino; 
into Smoke a greac-many of the metal) ick Parts. {For 
rhis Reafon when any yaluable Metals, fuch as Gold b| 
Sil ver¿ are to be feparated from any terreftrial ^latter 
which is very hard, tbe re muft be ib me Artífice made ufé 'íá-. ■ 
Pf. 

7. But whatever the Manner of refining Metals be r - ^7 • 0 fj hi \'? 
the Metal itíelf cannot bal; be very heavy, becaufe the ¿^i/j'^ 
Parts of 'which it is compofed, being very grofs and folid^ ; ^ 

that which is Compofed of them 3 muft confequentiy be 
very weighty ■ and for the famc Reafon it muft alio be 
íb hard, as not tó be madg liquid ^JüC by Means of % \ - 
"(iolenc Heat t " ' " ' ' m 

8.. Hott r e- ^mÉMm 
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3. However? it may happen, that the Paits of a Me- 
tal may be fo fmooth and ib well poltíhed, and alfo 1 of 
fuch a Figure, that they car! touch one another in a very 
fe/w Places only : In this Cafe* they will compofe a 
liquidBodyj becaufe the Matter of the firfl: Elementa and 
fome of the fmaller Particles of the fecond Element> 
wilt continué to ñowarnoogít r,hem, and fo keep them in 
fome kindof Motion, 

9. This Obfervation is very well worth remarking ; 
becaufe it explains to us that particular Qualiry which 
makes ^tíichjther to difFer from other Metals, And as 
to the Differences obferved in Metals, we may affirm 
ín general, thát they all confifl in this 3 that their con> 
ponent Parts are of differenc Bignefi, of different Solidity, 
andof diflFerent Figures, 

10. It is therefore no Contradi&íon iri the Nature of 
Things, that by adding to the Parts of fome cheap Me- 
tals, tome other Parts of Matter, which may caufe them 
to be like the Parts of a valuable Metal, fuch a Tranjmu- 
tation of Metals may be made, as fo many Chymifts have 
wiíhed for, and which fome of that Profeffion have de* 
clared that they have found. 

1 1 . But becaufe we do not know partícularly whtt the 
Figure atid Bignefs of rhe fmall component Parts of Me- 
tals and other Ingredients which go to make fuch a 
Tranfmutatíon, are ¿ neither is che Secret of uniting them 
together, as yet found out; we muft think, that if it be 
true, that fome Chymifts have now and then converted 
Lead into Gold ? it was by juft fuch a Hazardj as if a 
Man fhould lee fall a handful of Sand upon a Table, 
and the Particles of it íhould be fo ranged that we could 
read díftinctly on it a whole Page of Vtrgth JEmad. ít 
is therefore great Folly to attempt to fínd out fo great a- 
Secret by Reafon or Are ; And tbere is fcarce any Thíng 
more certain than that the Perfon ? who would try to 
hit upon ícby Chance, in making a great Number of Ex- 
periments, will be ruined firft. 
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12. Now if weconíidcr .that the Parts of Metals are ii.Why 
very folid, we rauft condude, that they will refiñ the '^^^v 
Afíionof Light* andconfequently reñecb it with its whole 

Moción ¿ whence ít folio ws* that when Metals are well 
poliflied^ they ought rather to appear briglic tban colour- 
cd. 

13. However, Gold and Copper appear each of i^.wky 
them ro.be of a peculiar Colour, the one looking yellow G* ld *n¿ 
and the other red. Buz this may proceed from afclltíUr^ 
henee* that che componenc Parts/ which confiít of c*h*u 
original metallick Particles aflbciated together* 1 are 

bigger than the component Pares of other Métáls> and 
that the íncerftices which are left between them 5 make a 
coníiderable Alteración in the Reflexión of the Light. 
And indeed if there be as much Pains taken to burnifli 
Gold, as is taken to bu rnifh Sil ver; that is, if the Parts 
of the Gold which ílick up higheít, be fo ground down 
by what Artifts cali a B/ood-ffane, and be made as tevel 
as can be with the reft¿ and the Gold be then looked 
upon with a Microfcope j it will appear very rugged and 
une ven, and like a great NumJ>er of lictle Mountains 
ranged 011 each Side with cheir Vallcys betwixc them > the 
Sícuation *of which is fucb, that if the Eight be refleded 
from the Tops of them to any particular Place where 
the Eye is 3 there will be none reñe&ed to it from any 6- 
cher Parts of their fmall Superficies. 

14. This * interrupción which there ís between the I+ . why 
Parts of Gold, is che Reafon why it will very frecly per- Gd¿ » wfy 
mic the E.dges of Tools to enter inro it 5 and confequent- *° " tí> 

ly, why ic is eafier cüt than other Metals, 

15. It may withoüt doubt be conceivedj that Metals Js .w¿ at 
may have ail thofe Properries which we have mentioned, »e kavefaid 
and yet their componen t Parts not be made up of thofe f bout H&*k 
Particles which we have faid they are made up of ■ But 

then k is noc fo eafy to account for the Experiments of .Qpcmkñt* 
Chymiftsj who by the Refolutíon of Metals, can draw 
Salt and Sulphur out of them : So fhat the Operations of 
Chyrmfís help to cónlírm what we have advanced, 



I. An írijtgtr than tht cowpflnent 
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16, why i$. But how$yer this be* we catino t but íhínk thac 
Ü¡%¡¡ e aT * the componetjt^ftárts of Metals are long; otherwife we. 

cannoc undárírMa 1 how Metals fhould be ío du&ile as 
they are, whetber they be 1 íbrged ' upon an AnvíU or 
drawn throügh a whe-drawing Iron ¿ whereas., if we fup- 
pofe thenú'o be ibmcwhackmg, ít is eafy to conceivej that 
when they are preffed on one Side, they will ílip fide^ 
waya of each other witbout quite feparating. 

1 7 , why 17. Further, it ís not poffible to conceive^ that when 
jfretais that a Pie ce of Metal is contínually preffeá upon one Way 
f^ldZ" the Parts oí íx íhould be able to lye crofs ^ on the contrary^ 
¿>*rdtt ^ we cannot but think s that they muíl necefTarily ío order 
freakLmgth- themfelves as to place themfelves by each orher's Side* 
* aJt * m and correfporxd Length-ways to the Length of the whole 

Piece* which will make it eafier to bend that Way 
shan any other ^ And this agrees with Expcricnec : 
for Metals which are beaten into Rods upon an Anvíl, 
qr drawn ínto Wire through a Wire-Ironj, are yery 
íjroiig Length* ways ? but Breadth-ways they are many 
Times eafier to break thati Workmen would have thcm, 
And we obferve Seringa in cheb, as ia the Süp of an O- 
zíer. 

it, Tm¡ í 8* Thefe Stríngs ought not to be in Metal that is caft 
Trcptrty and has not been forged ; And fo we find that caíl Metal 

Metal l$ 35 ea fy t0 ^ r¿a ^ ° ne aS an0tíler ' 

that is not 1 9 1 

Steelj which ís nothíng el fe but fine Iron. is capa- 
fa&d- bleof beíng made the hardeft of ali Metals; The Way 
Stttí'h ¿tm* °^ ma king it fo is this ¿ only tq heat it red-hot in the Fire, 
t*re4. and then throw it a]l at oqce ínto Cold Water y and this 
manner of hardeníng is what they cali temperjng ir* and 
this makes ic capa ble of cutting or at leaft of breaking all 
Sorts of Bodies without Exceptioiij even Diamonds thcn> 
felves : For it is certaín they wül break io Pieces with a 
fmall Stroke with a Ha m raer if it hits righe. 
Why 20. In order to account for this ErTe£t (which per- 
X^fúhaif^ 1 ^ a P s 15 one QÍ " tne mo ^ admirable* and doubtlefs one oí 
the moíi ufeful Propcrtíes that v/e kqow) we muft fup- 
pofe that the Heat of the Pire* whic-h makes the Steel 
almoft ready to melt> puts the fniall Parttclesj which 
each component Part ís made up ofj into Motion* and 
taereby caufes the Fardeles of che two ncarcíl compo- 
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nent Parts, f\v bofe Diñance fronr eách oth'sr was vefy 
imalL thougíi farenoughj to approach a liiüé ;n$arer one 
anotherj ¿fo that the Metal becomes mbfe'uhifóím than 
it was bfcroie j afcer thisj beíng cañ on á iüddeii itito tbs 
cold Water, themetallick Parts 1 -loíe the Móddo [bey 
were in¿ befcre they bave Time to gather íogetfier a- 
gaininto grofs component Parts> v/idi cóníidemblé Inter- 
vals between them: Whence ic followsy that ; trie Points 
or Eliges of Gravers and the Teeth of Files can only ílip 
o ver them without en t ring íñto them. 

21- And i a order to reduce tempe red Steel to tbe itvlft» 
State it was m before, we need only heat ic red-hot again ff^^f * 
in the Fire, and let it cool gradually j for ' then the Parts Hatdnt¡L 
which were uniforml^ joined together; will have Oppor- 
tunicy of reúniring in a : gréat many little Manes or Grains> 
and leaving as largé Intervals ' becwceny as there was be- 
forc the Steel wás tempered. 

22. Iron ís .capable of beíng hardened almoft as mucb ^z.of 
>%s Steel, pvqvidcd ic continúes in the Fire longer than ^p^g 
'Steeí, béfofe it be put into cold Water \ and the Reaíbn Jj^ f Cjtí* 

; wby \t rriüít; continué longer, is, becaufe its Parts are iotftamot 
more fixed^ and of this we have a fufficient Proof, be- be 
caufe Iron is harder to melt than Steel* But other Me- 
tals cannot be tempered in this Manner, at leaft by them- 
felves without any Mixture, becaufe a violent Heat, can- 
not put their Parts a little ín Moción, fo as to range 
them différently, without quite meking thém. 

23, Wefind that a Compontionúf Copper and Tiri ífo»* 
is very hard and brittlej thoug&éach df tbeíe Metals fepa- ¿¡¡¡£Zt ¡it 
rately is eafy to cur, and- Wíll eaffiy bend without break- 

ing¿ theReafon of Which is, becaufe their different Parts ^omtUark* 
being uniformly mixed together, unite ín very fmall Maíles 
or Grains ,* whence ic folio ws that they cannot be ib clofely 
conne¿ted together, in the fame manner as a Wall buik 
with fmall rough Stone is ñor fo compa£b as one built 
with large cut Stone : And for the fame Reafon, the In- 
terdices lefr betwixt triem^ are not large enough for the 
Edges of Tools to enter into^ fo that they can only ílip 
over them, without loofening any of tbe Parts. 

' 24. We obferye alibi that Metals are very fübjeít: to TrtJt 
Ruíl j Now Rutt is riotbing elfe buc a Dilbrder of Ruft h ™- 
their Parts, caufed by the A&ion of fome ftrong Li- 'j^ r ¡f eb % 
quor^ which- is in great Agkaríon, the Parts of which o{'Z r r¿* 

-get inco the Pores of the'líttle Maffes, like fo tóí|K5w&* 
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Wedges : And hecaufe thefe Pores are fmaller in Iron 
and Steel when they are tempered than when they are 
not, antl for that Reafon zt is then more difficult for o- 
ther Bodíes to enter ; we likewife conclude, that they 
are ñor ib fubjeót ro RuíL 
tb f$J^ a jf 25. Insto be obferved alfo, that the rufty Particles of 
Metal!™ Metals are not entirely corrupted, For thofe which 
mixtea?* come off of Copper, for Inftance, which we cali Verde* 
^Hbt!dby T ' £ rea fi* ma y afterwards be converted ínto Copper a- 

blñtlttd? 2< *' Verdegreafe which is made of Braís, íhould 

CcppertJd afterwards be con verted íntó Copper and not inco Braís, 
iñrJfs is the is no way iriconfiílént with what has been íaid : For 
fume, BrzCs is not a real Métala buc only a Compoíition of Cop- 
per* and a certain fufile Stone call'd Laph Calannnarh^ 
mixed together in the Fire. And ic is probable^ that 
the Verdegreafe is made only of the Parts of the Copper 
and not of thofe of the Laph Calaminaris* which is mixed 
With it. 

Tkt zy. I íliall finífh what I propofed to fay concerníng 
Manaer of Metals with an Explícation of the Artífice made ufe of 
*nd$ñwT ky the Spaniards in Peru y and other Parts of America* to 
feparate the Gold and Silyerj from the Dirt and Stoncs 
which theíe Metals are found mixed with- Firft* they 
beat to a Powder in Morcare* the hard Stones which 
they dig out of the Mines 7 then they pour in as much 
clear Water as is fufficicnt to make a very fofc Paíle, 
which they fprinkle with a lítele Salt and Quickfilven and 
then they beat them up tqgether for a considerable Time, 
After this* they wafli the Mixture in fcveral Waters, which 
feparate all that is not Metal from them* and the Gold 
or Silver appears at laft like an Amalgama* as the Chy- 
mifts cali ir 5 with Mercury, which is afterwards made to 
evapórate with a modérate Heat : And then the Metals 
become like Afliesj which they tu rn into fagots* by mek- 
ing them in a Crucible in a very fierce Fire. 
r i8 The This Method of refining Gold and Sil ver, is very 

Rcafi» of ea fy to apprehend ¿ For it is evidente that the whole Sc- 
ihis Method, cret is nothing elíe but to break the fmali Inclofures* in 
which the Particles of the Metals a*e contained j and the 
Water and Sale -do the fame Office here, as the Water 
alone doés* when dry Plants* out of which we would 
draw Oyly are fteeped in ir. And asto the G¿ukkfiher y ic 
"hierves to unite and gather together a great many Parrs of 
rhefe Metals, which. would otherwife be in Danger of 
runningoff with the Water, as they are waflied, • 

? ; chap. 
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CHAP, VIR 

Of M I N E R A L S. 

THE RE are a great many more Things which need h x *^** 
to be explained in Minerals than in Metals* ¿$d ¿ r Z*™¿wr. 
there are alfo a much greater Number of them, For Thh-s 
we reckon but feven Metals, whereas there are an l°/^f £ ^fj^ 
innumerable Quantíty of Minerals*; I fball hcre fpeak tQ mí~ 
onlyof what feems to me moft probable with Regard n¿rats> than 
to che Náture of thofe which are moíí comraoiL ^McflL 
2. Though 1 thofe Places in the Earch where Metals 2 , Ho¿> 
are formed are very much preffed upon by the Weight */ 
of all that terreñrial Matter which is betwixt thefe Jtfawtdi 
Places and the Surface of it 3 yet thofe Parts which are 
near the Surface are fo Jittie prefled upon, that they • 
are feparated from one another by an infinite Number 
of Chops and Chinksv which are open ©very Way ? and 
which give a frec Paffegc to Vapours and Exbalarions, 
and to a great many other Parts of Maner which are 
put in Agitación, by the Hcat which is in the Bowels 
of the Earth : And becaufe it is the Prppercy of Exba- 
larions to míx themfelves very eaQly wúh thofe very fine 
tcrreftrial Particles, which they themfelves loofen j they 
muñ compofe a great many lítele Heaps 5 the Parts of 
which 3 afcer having been differently agitated amongít 
each other, will agree to move all the fame Way at kír> 
which will caufe chcm to be at reft with reípect to one 
another. After this, the Body which is thus compofed> | 

harág 



I • Tfjofe Pfaccs in the Ea?th whtrs ' 
JMittalsare formedj &c.) There is a 
very remarliuble Pafíkge in Patern- 
as which íhows □$ ihe inward Con- 
íci timón of the Earch for a conftde- 
rabie Depth, which becaufe icisvery 
v/e]J worch.Obfervarionl íhall here 
íranfcrlbe, , * Upo o aigging [he 

* Etjrihj fume cune ago-at Am- 
tjierdami two fmndred and thiny 
1 ewo Fon: deep, in «rder to malte 
5 a Wdl, ihe foUowing Sons or" 
'.Earth were óbferved ¿ Carden^ 
c Mouid fu-ven Fooc i biack Earch fie 

* ío burib which they cali Torf 
« (.thotigh it h íípr the true Turf) 



c nine Foor ; fbFc wKre Clay nine 
c Foot¿ SandeightFoot; Earch íour 
f Foo c - ; Sand * upon which t h e H oufes 
£ ac Jlmf farda™ are hullc on Piks* 

* cen Foot i Clay two Fooc \ whire 

* Gravel four Fooc \ dry Earrb five 
<■ Fooc ; muddy Earch on<? Fooc j Sand. 

* ronrceen Fooc i íbndy Clay chree 
e Foac í Sand mised vvith Cay five 
f Fo^r i S;i"d tnixed with Seáííiiells 
£ four Fooc i after thac a Clay Ground 
4 to che Depch of a hundred and 
-<■ rwo Fooc rogerberí .and se íafl: Gra- 

* vel for thiccy one Fooc more where 
< che Dig^rngended. ' Farthim Gít~ 
&rapby> Book I» i J rop. 7, 
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having a Forcé íüfficient to put the Matter which fíir- 
rounds ir in Agitation 3 will by Degrees transfer all ira; 
Morlón có this Matter, and at hft be at Reíl, being 
formed into ü Figure very nearly round. And thisj in 
my, Opinión^ is the Method ín which n Grain of Saiid ¿s 
formed, and in the fame Manner innumerable Grains 
\ . . may alfo be formed. 

i- s*¿ » 3; Thefe Grains are heavy 5 becaufe they are eompo- 
OrlhtTtf ° f fed of terreftrial Matter, and they are hard becaufe 
Sand! 9 without Moción ; They muft be tranfparent becaufé 
the fmall Globales of che íecond Element, by which 
they were agicated at firft, keep open che Pores for them- 
fclves to país through : Howeyer, thefe Pores are not 
fo mariy, but that there are a great many iolíd Parts alfo 
to refléS: che Light; and becaufe their Superficies are of 
different Roughuefs and díífercntly uneven 3 tbís caufes 
federal Modifications of the Raysof Light> andmakes the 
Grains of Sand to appear of all thofe different Coloun 
which we obferve in them. 
4, Hox? The Produ&ion of Clay is not át alí different from 

¡Sírf* r °' ^ at Gf Sancl ? onl y we muít ^d, that the Partides of 
Cláy are vaftij? fmaller> fo as to Jeave very 'lítele Inter- 
ftices betwéen thenij by which Means k is very difficult 
for Water to penétrate theín, 
y. The 5. Becaufe the Parts that ave broughf up out of the 
fo*r7i%úrt* ^ art ^ arc uúz ac d " eto&ty an ke 7 nor every where in the 
tfsLd at/d fame Quantity ; and becaufe aiíb the Vapours and Exha- 
£%* lations wbich bring them up, are not the fame ever y 
where 1 it evidently follows, that the Grains of Sand 
and pláy;, cao not be of the fame Bigneís and Quality o 
very^wferé* 

6. Why a <5. Though cvery fingle Grain of Sand be tranípafenk 
2$/ifíibcr<>f ye^a great Nutnber of them together compofe an o- 
GZiíTTm- pake Body : For the Light in patfing through them 
f*fe¿m^P*ke goíng feveral Times out of Air into Sand, and out of Sand 
into Aír alternarively ¿ every Superficies reñeets fome 
of the Rays continually, fo that at laft, there is none iefe 
to go on that Way which they at firñ tended. 
7: Ho» 7. Now if the Matter of which a fmgle Grain of 
T &Tand Di* * 5 meets together in fo great a Quantity as to 

iitmds &!*' compofe a Mafs of any confiderable Bignefs, this Maft 
traducid. will be tranfparent, and according to the Degree of Hard- 
nefs which ic has, and the particular Rangement of íts 
Parts, it willeither form forne Flim-Stonej or Cryflal^ or 
Diamond. 



S; Though 
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8, Though all theíe Bodies are very íiardj ycc they muíl 8- 
ñotwithftanding that 3 have been origínaJly líquid ; And that J5¡j£ J?^ 
they were fo appears from henee , that they are all of j?^ are s<* 
them of thát Figure which Drops of Liquor of che fame 
Bignefvought to be, and alfo froto henee, thatwhen a t ctr 
grcat many Pieces of Cryftal are found togetberj as they 

very often are in che Mountaínsof Swijjer^nd} and in thoíe 
in the Mtla?iefi t they are all of the fame figure chat little 
Balls of Paíle laid ooe opon another and rj^eíled together 
by their own Weight would be : For as every Piece of 
Cryflalj is furrounded and comprefled betwkt fix others, 
íok is fqueeted ínto * a Body wíth üx Sídes very nearíy e- 
quah 

9, le may alfo happertj thát fome metallíck Parts may 

mix themfelves wíth the Matcer of which all tbefe are Jewe/i *f 
compofed : and if lo, thís wíll caufe the Lieht tobave par- f$ emit Co ~ 

t- i r n. * i *r - - r r ii ° r ~ fotir toare ge* 

ticular Modificauons given to it* as ft falls upon or paíTes n^aud. 
through thcm y and then the Rays niay excite the Senfa- 
tion of difieren t Colours in us : Wherefote inftead of 
Cryítalj FlIntSj and Diamonds, we may have EmYalek* 
ágatsy Jopees, Rtéies, Saphin and fuch líke Jewéls. 

10, Whac is here.faid concerning the Forma tío ti of i 

thefe Sorts of Bodies, may be confirtned from hence>^ 7 ^^ 
that Art, which irnitates Natura* cannot make Glafs éetnfmá^n- 
or artificial CryfíaU withoüt a large Quanticy either of 
Sand or Flint diíTolved by a violent Heat, the rneldng ^"f " * f 
of which is promoted by the Aíhes of Kali* or Fm^ and 
fuch Hke Plants whích contain a good deal of Sale in 
them. And Enamel, which refembles precioüs Stones, 
cannot be made without adding a little Metal to the 
Matter of which ít ís compoíed, whích would other* 
wífebe onlyGlafs, 

ir* But it ís to be obíerved ; that in order for Cryftal t^rhat 
and fuch íike tranfparenc Stones to be formed and gene- C7 $*J** *** 
rated in the Bowels of the Earth, they muft not firít be GrX?/ 
hardened into Grains of Sand : For though fuch Grains Sand afreaay 
míght aíterwards be foftened in the Bowels of the ( Qrmsd - 
Earth, ihey could never unite together agaín, without 
leaving fome Interdices between them whích would 
hinder them from being tranfparent. 

VÓl. II L 12. It 



1- A "Bzdy ttith Jjx Sidtt very 
ttetrly et}Kai t &C.) *' h is not ealy 
" findout a Reafon why u ís gc- 
u nerated witb ^xa^gahr S'cde5 3 and 
* the ra cher b ecau fe th e Poi n es are of 
l diíTerent Sores, mi tbe Sitleí are 



" fo pe?rFe£lly fmoothj as not t<y 
4Í be im'iiáted by an^ Are wba^íb- 
íe ever. ' PHny 37, 1, Bm for chr 
Reaíon of This, Sce the Notes m 
Parí l* Chap, xa* Art íi* 
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iz. Htm i% t lt ¡$ no t eafy to underífcand how Graíns of Sand 
htlmeZ* ^ 10ü ^ be foftened? but tbey may ea% be joined to each 
other by íome terreflrial JVlatter which gers imo the Iri- 
terftices that are betwix: them ? and fo compofe a Flint- 
Stone. 

Pr^ftht ^í" ^ iere ^ 110 doubt ^ ut ^ iat i° íeveral Parts of the 
thtrchfane Earth a terreflrial M at te r ís carde d upalongwith the Va- 
Matwwkkh pours : For we fee that the Watcrs of a great many 
^JÍJj Fountainsj though they are very clear ? 1 yct contain fuch 
Aon'í, a Quantity of thcfe Ejcbalations, that in Time they ga- 
ché r cogether inco a large Heap* Thus the Waters of 
tbe Fountains of IJfi and AramU contain fo great a 
Quantity of diera* that they ftick to the concave Super- 
ficies of the Pipes through which they run? and form a 
Sort of Stone very hard and heavy. 
y 4» m& j^, When the Parts of Clay are thus faftened toge- 
ther by the Matter whích fíops in and filis tbe Interdi- 
ces, tbey compofe Stones ; which have differentQualities 
accordíng ro the particular Nature of the Clays which are 
round in different Countríes? and that of the Matter 
which unites th e ra. This appears from hence 5 that we 
find S ton es in Quarries, where fome Years before no- 
thing was digged up but Clay. 
teMl^T í5" Thereisno tíífference between the Production of 
paduced, Mai 'ble and of comraon Stone, but only this , that the 
Gay out qf which ít is made a con fifis of mucb fmaller 
Parts, which lie a great deal clofer to cach other.? and 
coniequently tbe In te ríí ices between thenij are more ea- 
fily filled by the Exhalations which ílop in them ; fo that; 
the Compoíition is more clofe and conipaát tban other 
Otones. When ce Ít muffc be very hard and capable of ta- 
king a good Poliflv 
j6. TkM a From the Nature of Stones botb precious and 

^jdr vmnj common w bich we have here laid down? I don't fee how 
fatfdj xfcn- we can deduce certain Properties which are mentioned 
M-eofim by the Writers of Natural Hiftory : As* for Inílance, 
í*<** that a Blood-ftone, worn by a Perfon who has tbe Bhsdy- 
Ffox, will íiop the Diftemper ^ and that other Stones will 
cure oíber Diftempers. And therefore we find by re- 
pea ce d Expe rimen es, that the fe Sorts of Properties are 
iaiiely aícribed to the greaceft Part of thefe Stones, But 
k is not fo with refpecl to tbe Load-flovei for almoñ all 
tbe Properties thereof related by tbe Andenes, are 

fon nd 
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fouQd to be true j and we have moreover found more 
ilirprifing Things in ik than were known to the Ancients ; 
buc fo extraordínary a SubjecL dcmands co be treated 
of by k Telf. 



CHAP. VÍIL 

Of the LOAD-SrONE. 

^TpHESE Stones, which are very mucb of the Colour a ¿J^f 

of Iron, buc much harder and heavier^ are taken out ttJ¡d*h?mt 
of the Iron Mines ; they ate not all of the fame Bignefs 3 ilU takm*. 
ñor of the lame Figure ; for they are found of all Sores 
vi Figure^ and cf different BigneíTes. The firft Effe&s 
taken No tice of> were fo furprífing co all the PbilafopherSj 
that ít was i ra poífi ble to bave forefeen fuch, upon their 
Principies of Reafoning : Bal not to contend with them 
now, concerning the linle Foundation they bad to go up- 
on, and to íhow the Strengtb of what I formerly laid 
down in the firft Part of this Treatife* í fliall do here as 
if í were the firíi that had made any Obfervation about 
the Load-ñon©, And in the firft Place I fhall reckon up 
fome of íts Propertiesj which I fliall contení my feifi with 
only afíjgning a probable Reafon for j and after that, I 
íhall endeavour to eftabliíli the Truth of my Conjc&ure, 
by íhowing that all the Confequences thac can be drawn 
from ir, agree with Experience, 

2. The firft fuprifmg Tliing in the Load-ftone? and % t That 
which psrhaps was firft found out by Chance, ís> that if LQa f"% 
it be placed at a certaín Díftance from a Piece of lxon>^*f Lrtí * 
the Iron will move out of its Place 3 and go and join it 

felf to the Load-ftone ? and that fo ftrongly* that it will re- 
qutre fome Forcé to feparate them from each other again. 
And thusit is fiud, that the Load-ftone dr&ws Iron, 

3 . Now in order to fee íf this Attmdtion be Red- 5* 7W ' 
procaL we muft contrive that the Stone may be eafily T l™/™¿J 
moved, which is done by putting it on any light Thing j° one ™p 

zn the Shape of a Boat 5 and then letting ít fwim on rhe 
Water. After that, if we hold a Piece of Iron at a cer- 
tain Díftance, we fliall fee the little Boat move on the 
Water, and the Load- ftone come and join it felf to the 
Iron. 

& 3 - 4* The ' 



3 £ 4 RQHAULPs System FartIIL 

4- Tixt 4. TheearefuUymakingthisExperimentjhasoccafioned 
jíL^ní'^ the Difcovery of another Property of the Load-ílone, 
■vühts to tum as furprizing as any of che former ; and that is, that 
*¡ís F &rt w ^ en Load-ftone ís alone in its Boat, and at Liberty 
ew¿ flíjrf/cM- ° to place it felf in that Situarion whích is moft convenient 
Lt shtiatien. fer k ^ it always has a Tendency one particular Way? and 
turns it felf towards one Partí and feems by that Means 
to a£Fe£t one particular Skuatíon in the World* For íc 
always turns one of its Sides towards that Part of the 
Hoiiz.on which we cali the Nortb 7 and the oppofíte 
Side to the Swfh : And theie two Parts of the Load- 
flone are thofe they cali its Potes, and the ftraight Line 
which ís fuppofed to go from one Pole to the ocher is 
called its Axis. 

r. nat 5. One of the moft furprifing Properties of the Load- 

#*nt L **mtni t ^ one * s * ^ ' c C0mmun i catcs thofe Properties now 
nhatcs hj mentioned to the Iron which touches \u or which comes 
f rüpmiei to within fuch a Diñance of it : Infomuch that a Piece of 
iron which has been touched by a Load-flone^ or which 
has palTed very near it, wí!l lift up anoriier Píece ; and 
has a!fo its Poles, which turn towards the fame Parts of 
rhe World that the Poles of the Load-ftone do. For 
In Ranee, a Knife which has been rubbed upon a Load- 
ítone, will taífe up Needles and Nails of Iron or Steel, 
and the Needles of Marinéis Compares will turn to- 
wards the Norrh and South, and the Extremities of them 
will point to thofe Parts, 

6. rhat 6/ Upon this Occafiorií I fhall make fome Obferva- 
tílhítf 11 cions are of g rear Importance. And the firft is, 
%iwtrtt lift that a Knife rubbed upon a Load-ílone, will ha ve more 
f } « l * Y ¿< r or lefs Power ro lift up Iron, accordíng to the Part upon 
«¡¡¡►'™ ¡f which k is rubbed ; and that it will HFc up moft of alL 

when it is rubbed upon one of the Poles, and moved up- 
IkríirmZ' on ^ kehgth-ways from the Handle to che Point. Thus 
fíir. ¿f the Body G reprefenrs & Load- ftone, the Poles of 
Tabi xiv, whích are A and B ; the Knife CD will acquire the 
F,g " 6t greateft Forcé of all to lift up Iron, ifit be drawn along 
the Line FE, fo that the Part neareft the Handle? touch 
the Load -ftone firft , and the Point touch it laft* 

7. if tke y. The fecond Obfervation is, that if, after it has been 
^Is'rabZ'd t0LECDe ^ u P on trie Load- fío ne in thís manner 5 and acqui- 
ifeVftíwj. red the greateft Virtue to lift up Iron, it be rubbed the 
W*y> 'íw^contrary Way, that is, íf it be moved upon the fame 
vh^tkhh pde of the Load^ftone> from the Point to the Handle ; 
it had nj. C' ¡Vi wc íliall wich furprife find, that it will in a Moment loíe 
«*■ " " "' all 
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ail the Virtue which it had acquired, and not be able to 
liít up my Iron at all. 

8 T Thefe Gbfervations regará the AttraBive Virtue of 8 That tht 
the Load-ftonej as iftb called ; buc as to the Dire&ive IZdtcÍJtt* 
V¡rtue> that is, che Virtue by whicb it places ir íelf 
particular Situation with refped to tbe Heavens ; it isto >'f 
be obferved firft, thac the Point of the Needle of a Com- ^LZ, 
pafs, which has been couched upon one of the Poles of a ^hhh tbe 
Load-ftone* turns to the oppoííte Pare of the Heavens f^* d * w 
which the Pole it íelf turns to. For Inñance> if one turns tctwfU 
Endof the Needle totiched the South- Pole of the Load- 
ílone, that End will tura to the North. 

o We may obíerve íurther» that what has been wrote 9- That 
by Tome Perfora me. That the Point of the Necdlc liedle 
which has been rubbed upon the Load-ítone and turns **hkb tnrm 
towards the North, raifes ítfelfup towards the Pole-5tar ? ^^¡^ 
is not true \ but on tbe contraty, it bends towards the Jlcs\o-~ 
Earthj as if that Side was become the heavieffc. tb& 

jo. The Needles ín GompaíTes ave by no Means pro- E ^ w ^t 

Íer to fiiow us how much chis Inclinación of the North- tbe 
! oint towards the Earth is, beca ufe their Centcr of *{>'* Indi ~ 
Gravity ís a great Way below the flxed Point upon which nattm " é 
they tuni : Wherefore í caufed a Needle to be made 
very ftraighr* and through the Middle of it I put a fmall 
Braís-Wire at right Angles ro it, which ferved to fupport 
the Needle upon two fmall Pivots, in the fame manner as 
the Beam of a Ballance is ftipported by theHandle; both 
Sides were equally heavy at firftj ío that it conunued ex-; 
adtly ín iEqnilibrio, but after it was touched by a Load- 
ílone and placed in the Plain of the Meridiana the Pole 
which was turne d towards the North, weighed down oti 
a fuddcn, and diá not ítand ftill till it inclined to the Ho- 
rizón near feventy Degrees. 

ii. Thefe are fo many of the Phsenomena of the f tu : tkM 
Load-ílone;, as are a fufficient Ground for us to argüe ££^f/a 
upottj in order to find out what the true Nature of it jarifos m 
is y and that there may be no Mifíake* we muft take care *J**J¡f™** 
not to mix our own Prejudices, wíth the Fa£ts and Ex- %l^„"Z 
periments* Wherefore, to fpeak ímcereíy, and not to be tai Mweth 
over-hafly in judglng, we muft freely own, that all the 
Experiments which ha ve been made of the Load-ílone, 
and which have raifed out Admiration id much> are uo- 
thing elfe but local Morían : Thus, for Ejcample, when 
we fay that the Load-ílone draws the Iron, we can 
difeover nothing elíe by our Sighr, but only that the Iron 
moves ktallf towards the Load-ítone 7 fo likewife, wherj 
L 3 w© 
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we fay, that the Load-ftone has a Tendency to one par- 
ticular Situatíon in the World* all thac appears to us is 5 
that when ic is ouc of this Situatior^ ít moves ít felf /<?- 
tally till it is goc into Ít» and then ic continúes at reft* 
This being granted a \ve may affirm with Truth and Con- 
fidencej that to fearcb oüt whence the Properties of toe 
Load-ftone proceedj is nothing elfe a butonly propofingto 
our fekes to find out the Caufe of certain kcal Müúons 
which are made when the Iron is placed near the Load- 
ftone> or the Load-íf.one near the Iron. 
n. The 12. And in order hereunto, if we look back to the 
*7*icli™^ S enera l Cauíes of Moción, that is, if we examine what 
* * '. thac is which malees a Body which was not in Motion 
to begin to movej we fhall íind that Philofophers gene-* 
rail y aüign two Caufesj vj¿. Impulfe and Áítra&ion. The 
firít of thefe we can clearly conceive* and k follows 
from this Principé acknowledged by every Se£t of Phi- 
lofophers j That the Farts of Matter are impe?ieírabh by 
eacb other? and that a Body ca?moi viove towardi any cer+ 
tahi Tlafc Wtthotti fúfhiiig forjará or dijplaáng other Bo* 
dks <u)hkh are in ¡ts Way. 

13. " 7*¡« 15. ¿IttrattMh taken in the Senfe of Philofophers for 
to*tltfc!inr a P art icu1ar Caufe of Motion diríerent from í??ípulfe^ is 
ijMotior" as was befare obferved, a Thing very obfeurej or rather 

a Thíng that we have no Idea of For though we may 
imagine that there are ib me particular Sorts of Motion 
which may very well be explained by Attratlwp ; yet this 
is only becaufe we carelefsly aferibe that to Átiratlion> 
which is really done by Iwptdfe. Tbus when we íay that 
a Ho r fe draws the Chano: to which he is hamefled, it 
is really no more than this? that the Chariot is fo íafi> 
ened to a Collan that the Horfe cannot bear forward but 
he muR: prefs upon the Collar, and confequently move 
the Harneft and Chariot which are fixed to it. So like^ 
wifej there isno Difficuityín the ufe of Syrínges, Pumps 
sndSyphons, when we once come to underítand^ that the 
Motion of heavy Liquors upwards is really done by 1% 
fuífi. 

14. h is 14. I do not now undertake to pro ve that the AU 
frohabk ttot tra&ion fpoken of by Philofophers, is a Thing purely 
Ue &¿- ehitrierical ; that would carry me too far from my Subjeít. 
J?Ottt Ú7C pro- But becaufe Xmgulfe is a Thíng very familiar to lis* and 
wl'*f«J/r e w ^ cn we cm Cü{ ^y uWderítánd ; I fhall therefore make 
ld*uer! * ufe of Impulfe only, for the Explication which I íntcnd 

to give of the Properdes and EfFedls of the Load-fíone, 
Let us imagine tben that wben the Iron moves to- 

waids 



wards che Load-ftoncj or the Load-ílone towards che Iron 5 
that ú is becaufe there is fomething which impels thefe 
Bodíes rowards each ocber - y and becaufe it is vcry uíual 
and vcry eaíy fot" us to conceive ? that a Body which ís 
in Motion can impel another Body ¡ let us imagine, that 
í¿¿?í which ímpels the Irois towards the Load-ílone^ or 
the Load-ftone towards the Iron^ is a third Body,, or ra- 
ther a certain Matter which is m Motíonj and which is 
very ftibile, becaufe it cannot be pereeived by our Senfes. 

if, Thaugh we are at Liberty to íuppofe íuch a fub- .-jíví 6 * 
de Matter as thís> yet we are not at Liberty to aferibe J/^¿ íír 
what fort of Moción we pleafe to ir, The particular Si- 
tuación which Load-flones or Needles rubbed on Load- 
ftones take, (they always turning to the North or Soach^J 
forces us to acknowledge thac thís Matcer either moves 
from North to South* or from South to North> or per- 
haps boch Ways. Further ? the Inclinación of the Nee- 
dle after it ís touched by the Load-ñone* whcreby it 
tends towards the Earth ou the North-Side 5 muíl rnake 
us thinkj that the Matter which moves from North to 
South? moves upwards, and that che Matter which moves 
from South to North, moves downwards. 

16. All chis might pafs only for Conjefture, if we had i£. wtae 
not elfewhere íhown¿ that there muíl neceiTarily be fome j his tá« mT 
Matcer which has thefe Properties. For if we cali to 
Mínd that Matter which we formerly faid defeended 
from the Heavens, out of rhofe París which are near 
the Poles of the Earth's Vortex in the Form of a great 
many lítele Screws, which enter into the Body of che 
Earth through rhe Pores which are parallel to ics Axis, 
we íliall have Reafon to think thac this Matter is capa* 
ble of producing thcfe Efíeds : For tbofe of thefe Utrlé 
Scrcvvs which are entered in through che Northern He- 
mifphere 3 when they come out into the oppoíite Hemif- 
phere, can no t but do one of thefe three Things ; vt&, ei- 
ther they muft continué to move ílratght on into the 
Heavensj or they muít return back immediately inco che 
Earth j or elfe they muíl go round about Íes Superficies 
in the Plains of dífTerent Merídians, and fo mixing with 
the cceleftial Matter enter again into the fame Pores 
which they befare paíTed through. Now the firfl: of 
thefe is impofííble, becaufe the Interdices which are be- 
tween the Globules of the fecond Element that is in thefe 
Placesj are already filled with the fame fort of Matrera 
which has a perpetual Tendency to defeend towards 
the Earth, So likcwife ic is impoffiblej, that thefe fmall 
L 4 Sciew? 
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Screws fhould return back again into the Earth* either 
through the íame Pores which they carne out ak by go- 
ing the dire¿fe contrary Way to what they went before \ 
becaufe thefe Pores are always full of the íame fort of 
Screws, which have a perpetual' Tendency to go out¿ 
or through the Pores into which tbofe Particles which 
defceod itnmediately from the Heavens enter^ becaufe 
Eheíe lafb fort of Screws beíng turned the contrary Way 
to the ornen require Pores* the Nuts of which are foi> 
rned quice diffeirent, fü that what wiH pafs through the 
one will not pafs through the other* We muft con elude 
therefore* that this Matter continúes to move along the 
Surface of the Earth, in che Plains of all the Meridians 
in order to re- ente t into the fame Places which it entered 
in at before. 

if. That ij- What has heen fáid of the Matter which enters 
$h c magneckk fato the Earth out of the Northern Hemifphere, ougbt 
movetín the equaÜy to be underftood of that Matter which enters into 
fxtcrwt ic out of the Southern Hemifphere, But it \s to be 
^tiflt the obfervedj that when I fpeak of the Surface of the Earth 
pme vianntr upon which this Matter tontinually movesj I mean that of 
k *« Ñ the Inter wur Earth ¿ For I not only place the Air abo ve 
Ait. g ur f ace> b ut al íb a considerable Thieknefs of that out- 

ward Earth upon whiefi wedwell? which i? at it were a Cruft 
or Bark, which conrains in ic the inward Earth : So 
that the Matter which we are fpeaking of> and which 
we íha]l hereafrer cali the ma&netich Matter* moves 
within ihis exteriour Earth, in the fame manner as it 
does in the Air 7 and in both of them it moves the con- 
trary Way to what it does in the interna! Earth. 
¡g. of the j 8, This being fuppoíed, we may imagine the particu- 
^affflíém^ F°rm of the Load-ílone to coníift herein; that 
'ff9?tit%r. there are an innumerable Mulricude of Pores made in this 
Stone which are paraliel to each otber> fome of which are 
of the Sbape of the Nuts of Screws which let the fmali 
Screws chic come from the North-Poie enter in, and o- 
thers of the Sbape of fuch Nuts as will let thofe Jittle 
Screws which deícend from the South- Polc pafs through 
them- 

73.0/ the i*?- As to the Iron or Steel; we can eafily conceive 
Ar^WV that they have aífo bcxh thefe Sorts of Pores/ but that 
they are commonly ftoppcd by rhe fineft Parts of the 
Metal which ílick up in them like fo many little Hairs \ fo 
that we may cali Iron au imperfe£t Load-flone, and afiirm 
them to bd both che fame fort of Bodies. Which ís cdn- 
firmed by what was before faid.» that Load-ftones are 

fountf 
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found ín the Iron Mines, and that they may be convert- 
ed into 2 very fine Steel by the Help of Fire. 

20. The only Difference rhat I need take Notíce o{ zo.ru 
lietf between Iron and a Load-ftone, is that Iron is vcry ¿Mlni**** 
pliable, and that its Parts can be bent backwards and 
forwards feveral Times together before ir will break ; J 1 *"*- 
whereasj the Load-ftone ís very.ftíff> and its Parts will not 
bend without breakíng. 

ai. The few Suprjofitioas which I havemade in order i T , why étm 
to explaín tbe Nature of Iron and of the Load-ilone, to*d~fi*ne 
are nothing compared witb the great Number of Pro- '^"¡¿Xt* 
perder which í am going to deduce frora them, and Fart in th* 
which are exa&ly confirmed by Experience. The firft 
thar offers it felf, is the Situation of the Load-ftone it 
felf and of Needles touched by it, which fo order them- 
khth that one of their Poles looks towards the North, 
and bends on that Sjde towards the Eartbj and the other 
looks towards the South, and raífes ít felf up to theHea- 
' vens. And chis muít neceflaríly be ; becaufe if the Load- 
ñon e be in any other Sí t catión, the Magnetick Matter 
will in vain ftrike againft i ta Superficies, and not be able 
to entcr in, and fo will caufe it to alter its Situation till 
the Lengch of its Pores coincide with the Lines deferí bed 
by the magnetick Matter. After which it is manifeft, 
that it muít continué ín this Situation, becaufe ic no Ion- 
ger makes any Refiñance to the Motion of the Magne- 
tick Matter, 

22. Now becaufe the Inclinatíon of the Line deferí- it. rhat th* 
bed by the magnetick Matter, is difíerent in different ^¡f f*** 
Places of the Earth's Superficies, fothat the nearer we ate 7I V !X '* 
to the Equínoátíal Line, the nearer it is to* being paral leí fime sitúa- 
te %hk Superficies ; and ro thofe who are under this ¿" r *™ 
Line it is exaflly paral leí to their Horízon> and to thofe 
wbo live in the Southern Parts of the Earth, it inclines 
the contrary Way to what it does in the Northern Parts ; 
it follows> that the Load-ñone or the Needle touched by 
it, ought not to have the fame Inclinatíon every where ¿ 
büt that whereas the End of the Needle which points 
towards the North, inclines to the Horizon aboutfeventy 
Degrees at Taris ¿ this Inclinatíon ought to be found fo 
much leís as the Places where the Obfervation is made, 
are nearer ro ihe Equator ¿ That under the Equator 
there ought to be no Inclinatíon at all, and that be- 
yond the Equator that End which points towards the 
South ought to encline towards the Earth. AU which 
bave been confirmen 1 by an infinite Number of Experi- 

mentí: 
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mente made by a great maoy Pilota who never dreamt 
of phiiofophizing about the Nature of chis Stone. For 
whzn they bad ib ordered the Pafte-boards of their Com- 
pares in which tbe Needles are inclofed, that they rxrigjit 
hang in equilibrio upon ihát Pivote before they were 
touched upon the Load-ítone ; and when they had put 
píeces of Wstx upon thofe Ends of the Pafte-boards 
which looked towards the Southj to binder the Nee- 
dles írom inelining after they were touched} in order to 
preferve this Equilibrium, they ha ve been forccd to cake off 
thefe pieces of Wax by Degrees as they drew nearer to tbe 
equinocfcíal Liric> and to put them on the other Side of 
the Pafte-board as they went Southward of the Line. 
Ail which is a certain Sign, that without this WaXj the 
Needle wouid havé bad ali tíiofe different Inclinations, 
which we have menúoned above. 
*^ rt'h 2.^. Ir is evident that the magnctick Needle (wbatever 

%atflo¡f ^ e ^ one tQ ic t0 rnaííC P ara ^ e ' t0 tne Horizon wherc 
point u we are) thérefore poinrsVto the Norcb and Soúth¿ be- 
theN^tb¿má caufe the magnetick Matter which comes out of the 
^¿^tXÍT' E a3rtn Xpovés frütri the Nortb to the South at the farne 
Time that it afcends upwards ■ and becaufe this Matter 
is turned out of its Way lefc when it entera into an ho- 
rizontal Needle Amate in the Plain of the Meridían, than 
if the fame Needle were in the Plain of any other Azi- 
vmth; And henee it follows, that if a Compafs be car- 
ried very near to either of the Poles of the Earth, the 
Needle will mrn it felf indifferencly to any Pare of the 
Heavens, becaufe ín thefe Places the magnetiek Matter 
moving in Lines perpendicular to the Surfaceof the£arch> 
it will not turn it felf to enter into an horizontal 
Needle any more when it points coward the North* than 
when it points towards any other Part of the Heavens. 
And chis was found true by certain Dutth Pilota who 
attempted to fínd a North PaíTage into the Eaft-Indffi y 
for when they carne pretty near the Poie, tbeir CompaíTes 
were of no ufe to tbenij becaufe the Needle turned to 
ali Parts of the Heavens indifTerently. 
a 2.4.. Haying thus fpÓken of the Load-ftone and of 

vm^oad^ magnetick Needles with reipect to the Earth ? let us now 
jane m,*y co rapare two Losd-ítones toge^her, and fee what ought 
iZmh úther í0 ^ a PP en wherí they are placed by each other in diftpr- 
Tab xiv. ene Manners. And fírít, let us fuppofe a Load-ftone as 
F)g- 7- C, íwimrning upon the Water in a little Boan in which 
it is fo ütuateds that its Axis is perpendicular to the Ho- 
rizon* and the Polc which at other Titríes tums it felf 

towards 
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towards the Ñorchj is turned towards the Earthj and its 
oppofite Pole b, towards the Heavens ^ then let us fup- 
pofe ánothér Load-ftone as D, whofe Pole B is thac which 
commonly turns towards the Soutbj be prefented to the 
Pole b of the former Load-ftone. This being done, we 
muft coníider> that the magnetick Matter, which enters in 
at Ai and comes out at B, may alfo entcr in át a, and 
comeoutat B, but cannot entcr in at bj and come out at 
a ; becaufe the magnetick Matter which comes out of 
the Earth perpecuallyj and moves from a, to b, always 
hinders ir ; and becaufe there are cercain Particles in the 
Pores of every Load-ftone which like fo many fmall 
Hairs are placed in íuch a manner as frecly to opeo a 
Paüage for the magnetick Matter when it moves one 
Way; but to rife up and ftop the Pores, if the magne- 
tick Matter attempts to move the contrary Way. For the 
fame Reafon we ought to conclude^ that the magnetick 
Matter which comes out of the Pole B of one Load- 
ítone, cannot enter into the Pole b of the other Load- 
ftone. So that the Motion and Effort made by the M¿t- 
ter which comes out or thefe Stones, tendstomake rhem 
pufh and drive away each the otherj fo that that which 
is at Liberty in the Water^ runs away, as if they were 
at Enmity with one another. 

25. Let us fuppofe again> that the Load-flone C fvvims ¿¿, é & 
«pon the Water as befare* and whereas the Pole B was Load- 
then prefented to the Pole b, let the Pole A be 
prefented to the Pole b* fo that the Norrh-Pole of one muteruli 
Stone may be againít the South-Pole of the other. This 
being dohe> we are afíuréd in the firft Place* that the 
magnetick Matter which comes out at A being able to 
encariñar and that which comes out at b being able to 
enter in at A, there can be no Reafon why thefe two 
S iones íliould remo ve from each other. On the contra- 
ry, if we coníider that the magnetick Matter, which 
panes reciprocally out of one of theíe Stones into" the o- 
trier* is continually driving away the Air which is betwkt 
thenij and which croffes its PaíTage^ in order to make 
Way for it felf to move more freely ^ and becaufe the 
Woríd is full ? this Air having no where to retire but be- 
hind the Stones, where by preífing upon them it makea 
them draw nearer each other, that the magnetick Matter 
may move wkh the greater Eafe : Henee we may ea- 
% forefee 3 that that Stone which is at Liberty^ muft be 
impelled towards the other ? by the Air which is driven 
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out of its Place* fo that it mil feem co be drawn hy 

±€.Tt?at is z4. Sitice we acknowledge that the interna! Earrh has 
^^bfillí exa ^ty ^ e fame Fores as thofe from whicb rhe NaCure 
fiwetkaT che LoaoVftone arifes* we may affí rm wíth others that 
icaks tonará* the Eárrá is a ¿ra?* Load-ftone* Wherefore, if we confi- 
tó* ^ er t f ]at ¿ t ¡ s ^ Smtb-Foh in one LoacUfíone> whíeh 
turns ic felf to the Nartb-Vole in the other Load- 
ftone 5 and £he North-Pólc which turns ít felf to the 
Süttih-Polv; wemuílflllow, that ío rhe Load-ftone^ ir is 
zhe South- Pólz which looks towards the North* and the 
Nortb-Póle which looks cowards the 
tj.Hua} 3*7- For the íame Reafon that one Load-ftone moves 
*¿¿ towards anoEher 3 Iron when k is at a due Diftance ought 
jmtsdraws CQ a pp roac h towards a Load-ftone; if the Weigbt be oot 
too great, or if it be not hindred by íome other Caufe. 
For Iron beíng it felf an ímperfeft Load-ftone^ it be- 
cotnes as it were á perfeát Load-ílone 5 wheiutis wíthín 
the Sphere of Afíívícy of one of theíe Stooesi beca ufe 
the Magnetick Matter which comes from thence 5 opem 
the Pores of the Iron, and then it refembles a Load-ftone. 
And what we have now faid of Iron wíth Refpe¿t to the 
Load-ftonej holds the fame concern íng the Load-ftone 
with Reípeót to the íron 3 ib that eithcr of them that is 
at Liberty muft move towards the other, 

28- It 



1, Theíearned Mr. te Ocre pro- 
pofei a very grcat Diflícuky bere. 
Phyf 'Boak EL Cbap 6, SícI, j. 

* Becaufe a Load-ftone confifts of 

* trie mofí folid Maccer chac is* there 
< is no doubi buL that rhere are a 

* grear. maíiy more folid Pares [han 

* [J] ere are Pores in ic* Wfterefbre 

* when two Load-ftones are placed 

* near each otherj che magr.eticlc 

* Maicer which comes out of one, 

* and ítnkes ag3Íníl the other, find* 

* Íng more folid Pares than Pores, 

* orrghr to move ebem from each 
' other- For" the Forcé ot thac MaC" 

* ter which dafhes againfl the lolid 

* Srtjrtfj with Co much Vehemence, 

* ari^iníb greata Quancuy» }s greajer 
« ihah that of the Air can be, which 

* it move? our of irs Placei and 

* drives to che extern ai Poíes of rhe 

* Loid-ííonejefpeciaJIy íf we confider 

* that the Air abounds with fo many 

* Pores, as wiJJ afFortl chis Matier a 



* Jree Pafláge through ii. 1 Thus fartíe* 
Buc, fitft» if one of rhe Load-ñones 
be never fo folid a Büdy> the other 
is as íbHd, and thereiore chere are 
Pores enough in the l3Cter a to receive 
alJ che Marcer that can come cwtof íhe 
Pores of the formen Secondly, tf 
the Pores of two Load-ftones do not 
ali of rhem anfwer to each other, 
yer fome oí them certainly do, and 
there fore pare of the Maccer which 
comesoutof oneStonewi]] encer ín- 
to the Pores of rhe other, and thereít 
of che Matter wil! be very far fram 
beingable to remove them from each 
ocher, Efpecially» when> Th"irdly t ic 
híí removed the Matter becween 
them onc of the Way ; and therefore 
rh¿ Matcer which isbehind the Load- 
ftones, muft impel them towards 
each other, Though pethaps thera 
is a reai Attraclion between tht*mt 
fíee the bhics on Parí i. Chap* 1 1. 
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2%, If any one doubts whether the Load-ftone has 
any Communtcation wíth the Iron, though it does not ^f^t 
immediaceiy roucb k> he rnay eafily be íatisfied in this m^t fomt 
Particular by Experience, For if he takes but che Needle ^t**ratími* 
of a Maríner's Compafs, for Inftance 5 ( which i\converted ¡^'í^E* 
inco a perfedt Load-ftone, by having been drawn over <>, 
the Pole of a Load-ftone one particular Way>) and draws 
it the contrary Way over the lame Pole, or the fame Way 
over the contrary Pole, not touching the Stone but hold- 
ing it an ínch Díftance, he will fee the Needle turn the 
quite contrary Way to what it did before, and íts South» 
Pole will become íts North-Pole. 

29. It ¡s ea fy for a ny one 3 who underftands how the ± 9 . if ome 
Load-ftone draws írorij ro fee how a Knife rubbed up- P^ € •/ IriXt 
on a Load-ftone Ufes up Nails and Needies. Neither z¡¡¿¿£* 
will it appear at all ftrange to fuch an oncj that when the ¿^w^ 
fame Knife is drawn quick over the Pole of the Load- f^*"^ 
ño ue the contrary Way to that it paíTed before ? it com- % tofii 
monly lofes its Vertue of drawing or lifting up Iron. For hí nt$ ™* 
we know that the Knife becamea perfeól Load-ftone only ?£"J™J£ 
by paíTing at firft over the Pole of the Load-ftone^ when 

the magnetick Matter openedits Pores* and behtdown the 
metallick Parts which ftuck in cherrb one particular Way i 
v/herefore it is eafy to imagine that ít muft lofe this Qua- 
lity of a perfect Load-ftonej by paffiog over that Pole 
the contrary Way, becaufe the magnetick Macter does 
the contrary to what it did before> and raifes up tfaofe me- 
tallick Parts which it deprefíed. 

30. And this will appear to the Eye to be fo, if any 30, a 
one has the Curlofity to make or to fee the Experiment. f 

For 3 if we put fome Füings of I ron or Steel upon a Piece ^¡dratkn 
of Paper, and move a Load-ftone over them, we {hall fee * hkh 
the Filings place chemfelves one upon another, and be- ^Áfia^he 
come iíke fo many líttle Hairs bending all one Way; and «*¡* 
if after chis* we move the fame Part of the Load-ftone, %" c Ttddí * d 
the contrary Way under the Filings-; weíbali fee the fame w*™™** 
Hairs rife up and bend the contrary Way to what they 
did before. 

j r* The Iron would not deferve the Ñame of a per- 31* That 
feft Load-ftone, if we did not fee all the Properties of J ¿* n JZÍt 
a Load-ftone in it, Thus, it k not fufficientj that It JioriS QUght 
draws Iron as we fee it doesj ñor that ir has Poles as we í0 bav * <*? 
find by the Needles of Mariners CompaíTes : íts Poles Ifi^Zt 
ought alfo to turn towards or to tum from the Poles of a 
Load-ftone, as we have feen two Load-ftones do 
when placed near each ocher : And this is to be feen eví- 
'efct-" 
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dentiy in fewing-Needles ; For if fuch a Needle be hdd 
by a Tbread at a cenaín Diftance from a Load-ftone, It 
will go immedhrely ra the Load-ftone 3 and its Point 
will acquire the Vertue of the*Polc oppoíice to the Pole 
of the Loatj-ftone to which ir is joined ; Thusj if ít joina 
it felf to th 1 e Noj-rá-Pole of tbe Load-ftone, it will ac- 
quire tbe Vercue of the Sorah-Pote* fo that if afterwards 
the Sotah-Pole of the Load-ftone be prefented to it, it will 
tuni away from it as if it had an Averfion to it. 
3 2. what 32- This is what fome have called the Sympathy and A?¿ 
^/^n^pZ $ *P at hy Det wixt the Load^ftone and Iron> which may be 
%y bewtcn obíerved another Way. - If we take a Piece of a broken 
the Load* fewing-Needle, and put it upon a Piece of Paper or Glafs, 

irZhf th; anci then P lace 0Tie °? rne Poles °f a g ood Load-ftone 
underneath 5 we fhall fce the Piece of Needle íland up 
upon one End ; and if we turn the other Pole of the 
Load-Stone to k> k will immediately change its Situation, 
and tarn the other End up. 

th¿Enfof ¿ 35* Bul it is to be obferved ? that if the Point of the 
Needle banging upon a Thread (which we mentioned juft 

tíe ^v/túfof now ^ be ma ^ e tQ roucn ^°' e °^ the. Load-ftone which 
lú poít tily ítfeem'd to flee from befare.; then it will afterwards go 
*cqt!ire thé towards chis Poie and fiee from the other. The Reafon 
or " w ^ Cn ¡Sj becaufe the great Quantity of tnagnetick 
* J ■ ' Matter which comes outof the Load-ftone with Violence, 
forces that ímail Quantity which paíTes througb the Pores 
of the Needle to go back and to m ove the contrary Way 
to what it did beforej to v/hich the Supplenefs of the 
Parts of the Iron or Steel contríbutes, becaufe they will 
very eaíity bend* fo as to make no Refiftance at all to 
the new Determination or the magnetick Matter* 
thP^Srti ^ e arts °^ tiie Load-ftone being very jftifF ? it ís 
ii not in the impoífible to bend them, or alter them from what they 
¿vad-fímc* we ie at the Rrft Formation of the Stone. So that the 
magnetick Matter muft always pafs the fame Way in them. 
And that which is once the Naríé-Pole of a Load-ftone, 
ought never to become the South-Póle, by being placed 
befo re the Soi¿th-Po\e of a bigger Stone, And this alfo ís 
conñrrned by Experience. 
%f.TkAt 35- B y all th a c has b een híther to faid, i t is eaíy to fee ; that 
h ywTtbé M ~ ^ ^ emie w ^lch is aferibed to a Load-ftone^ ought to 
renneaf a t> e aferibed to the mágvetick Matter which paffes through 
fcrjeft i^nd- ¡t ; But becaufe this Matter pafles out of the Earth 
ÍZJ^mCá inro the Load-ftone through the Air, it follows, that if a 
by a Lcad* long Piece of Iron be fo plac'd ¡n the Aír> that its Length 
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very near)y correfponds with any of tliofe LineS which 
are deicribed by the magnetick Matier, it muíjr ín Time 
acquire the fame Vertuc 5 which a Load-ftone by rouch- 
íng it gives it in a Klomem. And tbis we fiad to be ib 
ia all Sons of Iron, which has for a long Túne had one 
End turned towards the G round or towardsithe North m 
Thus 3 Pair of Tmgt which we take up the Coals with, 
and which we generally fer uprightj always has at the low- 
er End, the fame Vertue as we find in rhe South-¥o\z of 
a Load-ñone* and it wiij attrafí the North-Vo\& of a Mari- 
neras Compaís-Ncedle^ that ís, that Pole which looks to- 
wards the South, and the uppeixEnd has the Vertue of the 
NÍ?rí¿-Pole> and will attracl: the South-Palt of rhe Needle 
or that Pole which looks towards the North. 

36, Ic ¿s to be obfervcd, that Ín Order for thefe Expe- %^ : 7^at 
rimen ts to íucceed; the Pofition of the Tongs muít not ^0**^^ 
be changed ; for if they be turned upfide dowi^ that £nd i 7m , changa 
which is next the Ground, wíll acquire the contrary Ver- lht ^ crtuc 4 
tue to what it had before, becaufe the magnetick Matter th6 p<fie ** 
will take a differen c Courfe in the Tongs, and move the 
contrary Way to what ic did before : Thus, that End, for 
Example, which before attra&ed the Stfflíé-Pole of the 

Needle, willnow attracl; the AfcríA-PoIe..' 

37. Now upon coníidering the Vertue which the Iron s7t m»it 
acquired in Length of Time only by its Situation with ™*?trtamo- 
Refpe.í to the Earth; I imagined that a long flender 7 h % e TtlTlf 
Picce of Steel might be made to acquire the fame Ver- ¿ $srf*a 
tue imraediately if after it was heated red-hot in the Fire, ^uhwf™ 

it wcre dipped inro the Water perpendicularly 3 For I Twhtdty ■ 
thoúght, that when the whole Piece of Steel was thus ««• 
in the Fire, its Parts would be made very flexible, and con- 
fequemly 1 might eaíily be benc by the magnetick Matter 
fo as to malee no Reíiftance to its Paffage through it ; af- 
ter which, being cooled all on a fudden in the Water, I 
conceived that the great Harduefs which it acquired by 
this Mearjjj would makc it keep every Thing the more 
ílrongly in that State they were put into ; And indeed í 
was not deccived ín my Conjefture ■ for I found in the 
iirít Place, that che Steel thus temperedj preferid at 

each 



T, Migkt iwfjly bebente &c.) So 
Jikewife, ¡f an Iron Rud be held \>&t- 
pendicutariy, andrbe upper-íínd of ic 
be ftruck with a.Hammér, chai up- 
per^Iind will become rhe North- 
Mc 7 and .Ehelower-End che Sutich- 



Póldt becaufe when its Parts are llia» 
ken in chis marineri they are rhe 
eafter moved our of their Piaces, and 
open a Paííagc for che magnecick 
Matter. - 
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each Eud the Vertue of that Poíe, which it acquired in 
the temparing j and thac the End which was towards 
the Ground, while it was tempering, contínued to be 
always the Sottfb-Polc, though it were afterwards turfied 
upíidedowq/ Secondly, I obferved that thk Steel had noc 
only a Po#er to niove the Needle of a Sea-Compafs 3 
which ¡s very eafy to move becauíe it turns upon a P¿- 
voc ; but that it would tato up and carry along with íc, 
' as much Filings of íron or Steel as it would have done 
¡f it had been touched by a Load-ftooe of a modérate 
Strength. 

^8. a 38. Furcher, to take away all Sufpícion thac the Píece 
Ttcofthat it 0 f $ tce \ acquired th ís Vertue noc from its Situación wich 
xZaJJof Refpeét to the Eartb, but becaufe the lower-End of ¿c 
t&e Trm was íiríi tempered in the Water \ I caufed anotnsr Pie ce 
i*hUh tx«hs ZQ ^ e h eatec i red-hotj and holding it ib with the Tongs 
nttl/lf'/ perpendicular to the Monzón, I poured the Water up- 
ptrfdiUad- on it fo that the upper-End was tempered fírft. But 
f QIiC * iiótwíthftahiling chis, I found that the Ends of it> acqui- 

red the fame Vertue, as they did when tempered in the 

former Manner. 
Why 39. It rnay perhaps feem fírange to fbme, that a 
twac^ir d- ^ cce °^ * ron which has beca for a great many Years 
tZ*n™iÍof. together in a Situación proper to acquire tbe Vertue of 
* ferfiá lifcing up other Iron* fhould yet acquire fo fmafl a De- 

tffiftTait* S ree °^ E ^ at the ^ ro ^ w ^ íc ^ ^ad ^ e€tl ^ or aDOVe a 
«í¿«í bundred Years upon the Steeple of the cbief Church of 
tkotbirlrm. Aix in Fravence, having been blown down in a Storm 
and broken into fe ve ral Pieces ; none of theíe Pieces> 
though pretty Iarge> would wíthout Dífficulry take up a 
very fmall NaiL But this vvill no longer appear fírange, 
if we coníider thac it ís the ínternal Earth, which ís 
very deep in, that we efteem as a great Load-ílone ; 
and that the greateft Part of the magnetíck Matter which 
moves about it> moves wkbín the externa! Earth., which 
is like a Shell and contains the other in it; fo that but a 
very little of this Macter reaches to the Surface of the 
Earth $ wherefore there always paííes a great Deal more 
of k 7 chroiigh a good Load-ftone chan there does through 
fo much Air of the fame Bulk. Whence it follows 
evidentlyj that when a Piece of Iron ís rubbed upon a 
Load-ílone J a much greater Number of its Pores are 
opened, than would be openedj »if che fame Piece of 
Iron ftood a great many Yeats in the Air without com- 
ing near my Load-ítone, 

40. Nov^ 



Chap, Sí Natural PhiloíopIy, i ^ 

40. Now to prevent all the Difficulties whicruriight here 4 o - p*¡¡ 
be raifed, we mufi: underftand, that befidett/magnetick^"^ 
Matter which palles out of the Earth into the Load-ítone í W cf ma^ 
in Order to go out of the Load-ítone inro the Earth "fj^ a í tír 
agaiib there is always a certain Quantity o\ thís Matter ^ZZl-fam» 
which moves in and about a Load-lk>ne 3 * and which 
maíces a Sprt of a Vortex round k, The Reafon of 
which ísj that rhís Stone being taken out of the Place 
where k ís generated, as fuil of che magnetick Matter as 
it can be? ic is eaíier for chis Macter to rerurn back and 
enter again into a Body whofe Peres are all open to it* 
than for it to continué its Motion on in the liquid Alu the 
Parts of which being in perpetua IJVlotíon* thofeof them 
which come crofs the magnetick Matter are no fooner 
removed by it> but there come otliers immediately, and 
make the fame Reíiíknce to it. 

. 41. But left any one íhould thinkj that the invifible 4** <¿ 
Vonex of this magnetick Matter, which is continualiy f^jf^f 
moviug about every Load-ítone* is oniy a mere Imagina- n n€ a of 
tiouj and not a real Thing exifHng in Nature; we need ™a¿™Hci? 
only obferve the different Pofitionof theNeedle of a Sea- ^¡.jlc^ 
Compafsj when ít is varioufly expofed toa Load-ñon e : jinnu 
For we fee> that when it is right againfí the Poles of the 
Load-flonCí the Length of it coincides exaclly with the 
Axis of the Load-ítone^ and as it is moved round ít> It has 
different Inclinación s* and all thofe fe vera l Sorts, which 
we before faid the Needle in the Compaís has in all the 
íeveral Places of the Earth which are under the lame 
Meridían, 

42, We fhall be flill further convinced of this Circu- ^Amthm 
lation of magnetick Matter about a Load-ftonc, íf we p^Mthh 
confider how the Filings of Steel or Iron díípofe them- Tab.xtv, * 
felves when they are lee fall upon a Píece of Pafte-board ** 
which has a Hole in it, where a Load-ítone is ib put 

that its Axis is exaótly in the Plain of the Pafte-board- 
for the Díípoíitíon and Rangement of the Filings being 
exa¿By fueh as is reprefented in the Figure* there can he- 
no Room to doubtj but that befides the magnetick Mat- 
ter* which palles albng the Axis AB, and which goes 
ítretght on in the Air* there is lome other alfo which 
goingout at Fí returns by L H, towards D, E 3 and 
alfo, that there . is fome which comes out at D, Ej and 
retíírns by L H, towards F>G. 

43. Süch a Sort of Order or Difpoíition as is here re- 45* 
prefented, is obferved in all Load-itones, if they are ho- f^Z-D^ 
moganeous or every where alike : Buc Íf they are not fo> M*t ™ 

V o l. IL M and mrMi&m**j 
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and their \fems are interrupted or irregular^ then the Duft 
will range m felf differently according to thofe Veins of 
che Loaíftolie, And chis I have tried a great many Times 
ín a Load-ftqne lilce that drawn ín the Figure^ the Veins 
of which wghc wínding aboutí very irregularly ? becaufe 
they were iüterrupted by íome foreign Matter which 
was got in and which feparated them. For baving fet ic 
in Pafte-board, and let the Duft fall upon it> I always ob- 
fervedj that the Duft difpofed it felf about it> not 
uniformly every where* as in others, but s very diffe- 
rently> according to the Irregularity of the Veín&j with 
jwhich íc began a great many difFerent Gíreles in fome 
Places* and ended thetainotbers^ Thus> the Duft which 
fell about C¿ made Gíreles with the Veins A* D$ and 
thac which fell about E> made other Gíreles With the 
Veíns B> F. 

44, The Irregularity which appears ín the Difpofition 
of the Steel-Duft about this extraordínary Load-ftone, is 
without doubtj a very ftrong Argumenta that there is a 
Vortex of magnetick Matter about every Load-ftone : 
Let us now try iF we can forefee what ought to bappen 
upon differeudy placing anothec Load-Stone near that in 
the Figure belonging to Art. 4.3. And in the firft Place, 
let us fuppoíe the &MtfA-Pole of one of the Load-ñones 
lookingto the N&rth- Pole of the other ¿ then becaufe the 
magnetick Matter which comes out of one of thefe 
Load-ftones is capable of entring intothe other> and 
will rather enter into it> than turn about and go back to 
enter in where it went through before, for thís Reafon> 
I fay, the SteekDuft, which before was near one Pole 
of the firft Load-ftonej and which had gone forward in a 
ftreight Line in the Air asíar as ít was able* and then turn- 
ed ít felf on each Side and bent back in order to convey the 
magnetick Matter round tothe Places near the other Pole* 
that it might enter there * ought to unbend itfelf again, 
in order to go ftreight on tothefecond Load-ftone; and 
fo we fmd fey Expciience that it do es, 

45, The contrary ought to happen, if the Nmh-Vote 
of one Load-ftone be applied to the í&ríA-Pole of the 
othei% or the Sou¿b-Pó\c of the one to the Sout fe-Pote 
of the other. For then the magnetick Matter which 
comes out of the firft Load-ftone not beíng able to enter 
into the fecondj will alfo nót be able to go on freely in 
a ftreight Line^ becaufe it will meet with Refiftance from 
Ihe Matter which comes out of the íecond Load-ftone, ; 

*vhereforfi 
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wherefore ic muir bend and turn about íbofrer than ií 
would other wife do : and fo turn back the/Steel-FÍIings 
fliorter than they were» before* that they mtygo a neareí 
Way toche oppofite Poieof the firíi: Load-aone, And fo 
we find ir reallydoes. V 

46. Tbe Alteración made ¡n the common Dífpofition 4.6* 

of che Courfe of tbe magnettck Martes may alio be ob~ ^/^^ 
Terved ín anorher Manner, which is very proper to give 
us a true Norion of ir : We muft take a Load-ftone and 
put one of its Poles to a Heap of Iron or SteeUFilingSj 
fo as that it may take up as much of them as it can car- 
ry 3 then holding the Load-ftone ib that the Pole which is 
loaden witb Filings be turned towards the Eartb ? let che 
Poles of an other Load-ftone be altemately applied to it* 
This being done, when tbe different Poles of the two 
Load-ftones look towards each o then the Filings of Steel 
which is upon one of them, and which jftand upright íike 
fo many large ftradling Hairs coming out of the Load- 
ftone, wíil bend tbemfelves inwards, and get nearer to 
each other as if tbey were about to unke together : Oa 
the other Hand, when the fame Poles of the Load-ftones 
are turned towards each other, the fame Filings will bend 
tbemfelves outwards, and divaricate from, each other a 
gi eat Deal more than they did at firít. 

47. By confidering in this Manner the Difpofition of 47- ¿ n 
the Steel-Filíngs about a Load-ftone, it is eafy to fmd out ^f^/h'/ 
whkh are the Poles of this Scone. Forit isplain that ív** cf * y 
the Poles are the Extremitíes* of that Pore by which the xív* 
magnetick Matter, which turns leaft, or which goes the Fig/g, 
moft dírectly that can be from Núrth to South or from 

South to Nortb 3 enters in and goes out : And confequent- 
¡y the whote Length of this Pore may be taken for the 
Axis of the Load-ftone : Thus in the Load-ftone DEFG 
reprefented ín che Figute> A and B are the Poles, and the 
Pore AB is the Axis, which you fee pafles through the 
Middleof aíhhe reft,. 

48. But íf this Load-ftone be fawn in two Pie ees along 48, How 
the Axis, we muft conclude* that each of the Pieces, as 

for Inftance C, muft have ics particular Poles^ viz* the Load~j?ont 
Points which are in the Míddle of the Sides AE 3 FB, w 
through which the magnetick JVfatter enters in and gots p fJ^ HÍat 
outj for itisinthefe Places that thePaífag&of the magoe- tWxiv, 
rick Matter divides it felf, there being but half the Mat- F '£* s - 
ter which comes out of one of the Sides, tóas, that oniy 
which comes out of the Pores near E, which goes along 
by H towards FB ¿ the other half which comes out oí 

M 2 the 
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che Pores rfrar A, góes along towards BF by L> which 
is a morterYvVay tban going by H. We may be con- 
venced of tnfc Truth hereof, by fprinkiing íbme Steel- 
Duft about üR^ Load-ftone AEFBGD puc itito a Hole in 
a Piece of IWte-board in the Manncr befo re defcribed; 
fbr then if one Half of it be taken a way, «oiz. that 
marked K, and che oEher Half be left, we. (hall fee the 
Sceei-Duft part it felf in the Mantier now mención ed. 
49. n** 49* Now if the Pieces C and K of the Load-ílone 
If^^Ltfr i"' ^ wn a ^ an der in chis Marinen be joined cogether again, 
jj^e fa™n by being laid one upon another ; it is evidente that the 
paroiictto the magnetick Maceen which. comes out of the lower-Partj 
útuctd^ cannoc encer ínto the upper-Part 5 without going a great 
Way about j but if the Half marked K be tumed che 
S^^rS Gdntrary Way to the other Half ¿ the Matter which 
7h?y were* tornes out of the P ole AE of the lower Piece, can 
Befare tbty enrer in at BG the North-VoXe oí che upper Píece^ and fo 
Tab^xiv >take tne tiearcíl Way that can be : Whereforeif the Piece 
Tig. S. K be fufpended on a Threadj and Jetdown fofcly opon 
C that VVay which chey were originally joined together ¿ 
it is very pleafant to iee> that a lia le before they touch 
ooe a n other, che Piece K wíll turn it felf round to the 
quice con trary Politlón, in Orderby that Meaos £0 facilítate 
the Courfe of the magnetick Matter. 
fo. úfthe 5 o * And |6 after chefe two Pieces C and K are thus 
pifftfithn t>f joined together the contrary Way to wbat they were na- 
^bnütdsff" mra ^ lome Filings of Steel be fprinkted about them; 
t», "piJessf then the Ranks formed by them will be líke fo many Se- 
* Load flotie. miare le 5 termlnated by the two adjoining Poles of the 
two Pieces oí Load-ítone, the Cencer of which is the 
Extremity of the Liae where che cwo Pieces are join- 
ed* 

sz-Thát 51. IF a Load-ítone be fawn afunder, fo that tri» 
^hhhZmh ~^ aírL ot * e ^ e ^ on ^ e perpendicular to che Axis, then 
*nc Mútker ¡n tfie two Parts do noc require a differeht Situación from 
t ^ jame cha t which they had befo re chey were feparated¿ becaufe 
t'ZvZ'o* tne niagnetick Matter which comes out of the one ? can 
PéUü the enterínto the other the moft conveniently that can be; 
táieVffi ^ ut ^ e two ^ om$ Wn i cri touched one another before 
mmrj r the Load-íione was cut, will bec orne Poles of aquite con- 
Tab, xv, trary Vertue. Thus, if the Load-ftone ACBD,. wtíofe 
Fj £* a - Azis k AB, the to//>Pole A, and the JSfor//j-Pole B> 
be cuc along the Plañe CD ; the Poinc b and the Point 
a, which touched one another before the catting, will 
become two Poles of contrary Vertue; that jsj che 
Point b will become the Ní?r^-PoIe of the Half Ej and 

the 
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the Point a the Smah~¥ok of the balf F. Ecr, aü that 
magnetick Matter whieh carne from the Stmhj and en- 
tered inro the whole Load- ñon e at the PoLÍBj oughtaf- 
terwards to enter into the Piece E at b/ and all thac 
Matter wliich carne from the North* and \n tered ín at 
A, ought to enter irito the Piece F at a* »AU thís may 
eaíily be conftrmed by Experience, by making eitber of 
tbefe Pieces E or F íwim upon the Watter ín a lítele Boat> 
or by turning the Points b and a one after anoeber^ to- 
wards the Necdle of a Coropaík For then we íhall fee 
the Point b of the Piece E aiways turn it felf to the South 7 
and that it will draw the óto¿-Pole of the Compafs 
Needle towards tt$ and the Point a of the Piece F ai- 
ways turn jtfelf to the Nortb> and draw the North-VdÍQ 
of the fame Needle. From wbence it folio w$j that they 
are guilty of a very great Abfurd¡ty> who think that 
the two Halves of the fame Load-flone, have two en- 
tirely different Inclina tions, and that one of them tends 
witb írs whole Forcé towárds the Northy and the other 
on the contrarVj towards the South 7 huí that wheh the 
Load-íloneis aftually eut in two Preces eachof the Pieces 
hasnolonger the Srefírve VirEtie which was in the whole 
Stone. 

52. Thus we have íéen how all the Vroperties o£ the ji. Of sh& 
Load-ítone, hitherto mentionedj have been dedueed f™ ú £™£ 
from tbe Nature aferibed to it, It is other wi fe with x^ijfúne, w 
ípect to the Ar?mur\ and it is very íurpriíing> thac two *>h an 
ímall Reces of Steel iuch as CD, EF, placed as you 
in the Figures at the two Poles of the Load-ílone A and hm* 
B; wiíl take up a much larger Piece of Iron> than the xv - 
mked Stone it felf wUitakenp. Bur. if we coníider , that ^ 
a Load-ftone thus armed will neitber actraft more Iron> 
ñor at a greater Díftance than it did before, we may be 
able to find out the Caufe of fo íurprifing an EfTedi : 
For this being fbj it is eafy to fee¿ that the Increafe of 
the Forcé which we find i 11 an armed Load-frone^ arífes 
from heneen ¡that the Iron which ís lifted up by the Ar- 
rnourj touches ic ín more Poincs* than the Load-ílone 
k felf touches it in : For 3 as P was íhown in the ñríl ParL- 
of thís Treatife, that natural Glue* by which Bodies are 
joined and faílened togecher, and which hlnders them ( 
from feparating, coníifts ín the Pares being at refto with * 
icfpeít to each other, 
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f^Hnm 53. Anajhis is confirmed from henee, that if the Ar- 
ar ™ d mour of th^Load-ítonc be rufty, that is, if the Order or 
n% ¡{h¡n- i cs ^ arts be i, iíiurbed, fo that it is not capable of fuch 
Contad m e was before; or which is the fame Thing, 

this ^ we P 111 * a §r ce °f ry ^y ^ ron t0 or l a ftly> if we puc 
a Body that í¿ ever ib triin* becwixt the Armour and the 
Iron that we would take up 3 as for Inftance, a Pkce ot 
Paper> .ir will then lift up no more tban if it were un- 
armed, whereas the InterpoGtion of fuch Sort of Boches 
does not at all aiter the other furprifing EffeÜs of the na- 
ked Load-ñone, 

f 4 ; jj m u 54, This Obíervatíon about the Armour, furniíhes us 
tames t& pafi wíth the Soludon of a very great Difficulty, whích is, 
'ztadfioT^ T^ at fimefmm a tueak JLoad-fione^ upov touching a Piecs 
pi/¿ fime- of Iron, whích is fufyonded u$on anúther and much ftrovger 
times carry Load-flone, iMíll take it off $ henee andearry it ahng ^nithit: 
ifhmjrlm ^or 11 1<S reafonable to trunk that ín this Cafe, the weak- 
*jiro»geronc.er Load-íione touches the Iron ín more Pares than the 

ílronger one does* 
ss. That ff- To this we may add, that the flronger Load-ftone 
the ri»t> Po/cs does in forne Meafure incrcafe the Vertue of the weaker 
l£¿tfí¡ r £7twa one > becaufe it fends forth a great deal more magnetick 
Zoad-jtows, Maccer to ir, and hdps to fupport the Iron that bangs 
*"far*Fer h u P° n lím tnis É the Reafon why the South~Pote> in all 

p$h$r s írfÍJ Xoad'ítoneSi that bave not fome confiderable Irregularity 
in them, will take up more Iron in thefe Northern Cli- 
ma tes of the World, than the MptfA-Pole ; becaufe the 
South-Pole may be affifted by the Vertue that comes 
from the NpríA-Pole of the Eartb¿ but the other Pole 
£annot. 

fg, Why 4 $6. So me People have been very much íurprifed to 
*>!¡i?*na- that if a Braís Tfhirügig, whofe Axis is made of Iron 
iwt tmger or Steel beturned round upon a Table, and then raicen up 
*>htnh hangs by a Load-ftone ? it will keep turning much 1 origen tban 

T^t^n' if k be]eft 10 move u p° p the Tab!e 5 buc chis is eaffl y ac - 

*>htnh tur ti s eountedfor: For we need only con líder, that one Rea- 
tipfp tTtfrit, f oa w hy tae ffikirhgig does not continué to move on for 
ever j is becaufe its Weight makes it to bear pretty hard 
S^aínfi: the Body it moves upon : But wben it is fufpen- 
jded upon a Load-ftoneí then ics Weighr, which endea- 
, vours to pulí it off> caufes ít fcarcely or but üightiy to 
toueh the Surface of the Loadrftone, fo that it turns 
about with the greateft Eafe that can be. 
, ^ %-¡, Whence we may conclude ? that if we make uíeof 

%ppjrt!din a ver 7 ft ron g Load-ftonej to lift upa very light Wkif- 
%¿tg wiúi becaufe the Vortex Qf % Load-ítone wili at- 

íracl; 
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traót it much more ftrongly ? tlian its op Weíght ™*r tíl ™ .** 
would prefs itagainft a Tabte; it muir. ceaJTto turn a- fklmf** 
bout a great deal foonerj than ir would drj if it turned 
upon a Table- 

58. It may feem^ that the Declination v \f the Load- $%>ofthé 
ftonej or of a Needle touched by the Loaa-íione, may Z"^ a ¿^ 
in fome Meafure contradidt wbat has been faid concern- /Jí/w 0 
ing che Nature of this Srone : For., if ir be true^ that »fy the Me- 
lba magnetick Matter which makes a kíndof Vortex a- £tf£^l« 
bout the Earth> moves from one Pole to the other 5 ín ttot tHm*x- 
thePlainsof the Meridiana why fliould not the Nee- a a f¡^^ 
dies poínt exa&ly Nortb and South ? And why do they 
deviate in fuch a manner, that the Soutb-Pol^ which 
OLight to look towards the Nortb} declines abone aDegree 
towards the Wefi ? To whích I anfwer¿ that the mag- 
netick Matrer which moves in the Air, would go exa£Hy 
from Nortb or South, or from South to North, if it was 
not fome way to aecommodate it felf to the magnetick 
Marter which moves in the exteríour Earth^ bot it hap- 
pens, that ín this exteriour Earth> the magnetick Matter 
is fomecimes oblíged to turn out of the Way that ir 
would goiri by the general Caufe¿ becauíe it finds more 
convenient PafTages ín thofe Places wherethe Iron Mines 
are. And this is the Reafon why the magnetick Matter 
which moves in the Air, does not al way s go in the Plains 
of the Meridiana and alio why the Needles touched by 
the Load«ftone 3 are thereby determined to decline as we 
find by Expene nce they do. 

59* Now in order to make Iron divert the magnetick f9r ^ n 
Matter out of its ufual Courfe, we need only place the Exp&imnt 
Needle of a Compafs ata cerrain Diftancefrom a Load- %*XaÍl n * 
ftonej as we fee the Needle CD in the Figure is placed Tab. xv/ 
with refpeót to the Load-ílone whofe Axis is AB. For Fj s- 4- 
fo long as no other Iron comes near this Load-ftone, the 
magnetick Marter which goes out of ít 3 difpofes the 
Needle to be very nearly parallel to the Axis AB > buc 
if any Iron comes near it, as for Inftancej a Knífe which 
the Matter that comes out of the Pole B of the Load-flone 
paíTes through, to enter into the Pole D of the Needle* 
whilfl: that Matter which comes out at A emers at C as 
it did before, we íliall then find a conüderable Alteration 
in the Needle, for it wHl quit the Line CD in order 
ro place it felf ia the Line EF- 



So. And 
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€o. ywy 6o. And becaufe ir is certain that there may be Iron- 
*(¡Znfhas not Mines gen¡\*ated in femé Countries where tbere were 
Jwaysthe none beforeíj, and thofe wbich were in orher Counrries 
fans DedU ma y De WC X out ; therefore ít may happen that the 
}ZTnJtÁn Needle mayi, have diñ%enc Declinations at different 
'tteEtnfr Times in th?Yame Place. So tbat we nced not be fur- 
prifed> tbat they who mentioned Íes Declinatíon 3 about a 
faundred Years agOj affirrned> that it was fix Degrees to- 
wards the Eaíl at Parts, whereas by che rnofr. exadt Ob- 
le r vari ons tbat I havq been able to make-> I round ir was 
hardly one Degree that way about tbirty Years ago> and 
is novv one Degree towards íhe Wefi. 
¿i* That ¿i, Bot it is to be obferved, that in order for the I- 
*Mnesar c ro ° 10 ma ke the magnetick Matter turn out of its Courfe> 
7iüt cñp^ku it is neceflary that; the Situatlon of its Parts íhould be 
»/ makhi£ * fijen* that trie Pores which are in the fbrm of Screwsj 
^ImTcíiintp mou ^ conrimie on dheítly. And* fince this Diipoíl- 
tion ís not to be found ín all Minesj and there may be 
fóme, where the Pares of the Iron are confufedj there- 
f ore the Iron in all Sorts of Mines is not proper to canfe 
a Declinación ín the Load-ítoncj ñor is it eafily to be 
attra¿ted by this Stone, 
¿p. Tbat 4 fc. Having thus explaíned ají the Propertíes of the 
^T^jT Load- ñon c it rcmains> that we fliow how it may loíe 
^wdtrwxht thefe Propertíes^ and be reduced to a common Srone, 
finítúiifiup In order to apprehend rightly how this may be done* 
jmat su, we cpnfiaer 3 fy&xthat which ís peculiar i n the Load- 
ílone is the Shape and Stru¿ture oí its Pores ; wherefore 
we can no íboper imagine this Shape and Conftriiátion 
to be deftroyedy bac at the fame Time we miifi: thinfc* 
that the Load-ftone will ceafe to be any longer ib* and 
will not at all díffer from a common Stone. Now ir is 
cyident, that it a Load-ñone be beaten in Pieces and re- 
duced to a yery fine Po\yder 3 the peculiar Difpofjtion of 
its Parts will continué no longer> and the refere it i§ alfo 
evldent, triar it will be no longer capable ot having thofe 
■ ^raperties which we ib much admire in it. 
£5, ¿Sv 63. And this is confirmed by Ejfperi'ence. For having 
fflhJrrSb cauí "^ &vml Pieces to be cite ofF irom a very good 
íjthti, a*td?f Load-frone 4 in order co malee it of a handfomer Shape 

l?W*r$l ^ m it: waSí ^ t00 ^ the ^ r 8 e ^ Piece, which would take 
■ ^ f íip a confidcrable Pieceof Irqn^ and beat it fmalij and 
put the Powder into a Rag, after which it would- rio: 
take up the leaíl Píece of Iron that can be. And this 
pay ferve to undeceive thofe whoj becaufe they fee 
íHac a whole Load-ftoqe ^rawa Irpn> imágiíie that if it Be 
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beaten and made up inte a Plaífter> it wíli drauMron out 
of a deep Wound; For they may learn from JÁnce, chac 
thedifuníted Parts have not the íame Propjpes which 
they had befo re they were feparated. And ififlLoad-ftones 
are round to be ufeful in Plaíílers, it mufvjf>e for fome 
other Reafon than what they have ¿magined. 

6tL> We may alfo forefee, that Rtíft when it gets into ¿4* Wat* 
the Load-ftone muft fpoil the ShagSe and Conílruítíon Í% d $ n ¿ M 
of its Peres; and the refere we may conclude that this Venas by 
Stonemuft lofeks Verme bybeing rufty. 

6$\ We may dio forefee further, that a vlolent Fíre ¿r- 
may do that in a few Hours* which Ruft wiU take up F £'y£¡£lt 
feveral Years ín doing ¿ becaufe it makes ati Al te ra don m # Loerf-jimt* 
the Load-ftone very much like what we fee it does in ^ 
Wood when it turns k into a Goal : Wherefore a Load- 
ftone held fome time in the Fire muft lofe all its Ver- 
rue. 

66. We may líkewife add^ that the Air when it is moít 66- Th*t 
dry and kaft capable of mfting the Load-ftone 3 ought to 
dimimíh the Force^f it j becaufe it reíifts the Motion ¿aj^w. 
of che magnetick ftwtter^ which ís endeavouring to come 
out of the Load-ftone, and forces it to find a PaiTage 
wichin ic^ in the fame mannen as we befóte faid> that a 
great Part of that Matter which inoves wíthín the iater- 
nal.Earth, continúes on its extemal Motion in the ex- 
pernal Earth which furrounds it: And thus the Parts 
of the Load-ftone which are near the Superficies become 
at laft very different from what they were» 

6y, Now when thefc external Parts are thus corrupta 6?. Wfy 
ed and fpoiledj they are not at all difterent from a con> í*" °£ a 
mon Síotiq; and they hinder that Part within 5 which is J¡u f;™ 
found and entirej and which continúes in the Forrn of z ñwcsiiftnp 
Load-fíone, from coming fo near the Iron> as it would X«'¿r 
do if they were gorje: And this may be a Reafon why w ¿ieLcad^ 
a whole Stone, may not be able to lift up fo much Iron^ ní * 
as it would do ifthefe corrupred Parts were takenaway. 
And jndeedj I my felf have feen a pretty Jarge Load- 
ftone which weighed thirteen O unces/ and which would 
hardly lift up an Ounce of Iron, after a good deal of it 
nextrie Superficies liad been taken off allaround, fo that 
lt weighed no more than five O un ees ^ take up two O un- 
ces and a Half of Iroo, 

<>8. The only Remedy hitherto found to hinder the sa, 
Air from thus eorrupting the Load-ftone* is tofurroundit fa¿™£ e : 
with feveral Pieces of Iron, and this perfeftly agrees y&rAU} tu 
>víf4 What was juft npv/ faid ; For che hon afibrding LMd-jhm* 

afreer 
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a freer ifoííage to the magnetick, Matcer thaa the Air 
does^ it tóads it felf and continúes on íts Couríe in thc 
Metal» anci therefbre wÜl not fo foon make any Alce* 
ration in tba Pores of the Load-ftone. 
€$* &x» a 6$. In alÜ .The Effeóts of the Load-ffconéj the greateft 
z^^tf&iti ^h^re oí titira is owing to the magnetick Matter , where- 
FcJtJeU ¿ f° re £ne Conftru£cion of its Pores would be wholly ufe- 
tetmtnuand lefs if there were none of this Matcer. But ic tnay ib, 
«í^ír kappeii* tnaE the large Quantity of this Matter which 
%ar¿u mora about a great Load^ííanej may carry ofF that 
fmall Quanticy> which makes a lítele Vortex about a fmall 
Load-ftone which is near tote: And thus I have found 
by Experience, that! a fmall Load-íkme armed and fet in 
a Ring, which would líft tip two Ounces of Iron, loft 
all its Vertue in an Inflan c a by coming too near a very 
good Stone, However it recovered ii again to two Days 
Time; which was doubtlefs owing to tfíis, that the Air 
furniíhed ic wích magnetick Matcer in the Room of that 
which it loft. 

70*0/ 70. Astowhatfome Wrkers havejriatedj that a Load- 
^u!fJfdp ñone wil1 noc atecaft Iron, 1 if cherche a Diamond near, 
¿¡cribad tú and that Onions and Garlíck will make it lofeics Vertue; 

thefe are contradi£ted by a thoufand Experimente which I 
* have tried. For I llave íhown, that this Stone will at- 
rract Iron through the very thickefl Diamonds, and thro 1 
a great many thíck Skms which an Onion is made up 
of. 

tVaufaaht ^ a ™S at * ar S e e xplained the Properties of the 

W&ü&vf Load-fton&, and efpecially that by which ic atcra¿ts Iron ¿ 
^imbtrand I would not willingty negleéfc fpeaking of that Property 
taken Notice of in ^mbtr, Jet* Gum> Wax* Giafi 
and mofi Je*wel$} all which* when they are rubbed, wü! 
take up iudifferently Ghaffar4 fuch Sort of light Things. 
I am therefore of Opinión with fome others that the re is 
a cercain Mateen which is veryfubtle, continually moving 
in the {maileft Pores of thefe Bodies 3 and that i t comes 
frorn the Center to tbe Superficies* where it ís refle&ed 
inwards by the Refiftance of the Air which ic then meets 
with. Now when thefe Eodies are rubbed, this gives 
a fufficient Forcé to the Matter contained in themj to 

over* 



ti If tk&re bt a Diamond n«ar t 
érc ) « There is fuch 3 Dlfa^ree- 

ment betwixt a Díatnond ánd a 
41 Load-ítonej, that ií a Diamond be 
■* near» ic wül nocíuffer tbe Iron to 



« be attraéled i ©r if tbe Load- 
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" ir, i c will pulí ir away, " 
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overeóme the Reüñance of the Air* and toj^xcend it 
felf to a lktle Diftance all round them ¿ bm/becaufe it 
carino £ go very far without lofing fome of itslForce^ the 
Agitación and Circulation of tbe Air willdriraíctmck and 
forcé it to tura and enter into fome of thelfeores wbícli 
it carne out of, and where other Mattercannóaoconveai- 
ently enter, becaufe it is not fo well proportioned to the 
Bignefs and Figure of thofe Por es. Thus in Amber^ for 
Example* that has been rubbed, a great Number of the 
Párticles of this Mattel like fo many fine Tbreads, toa 
ímall to be íeen, come out of it ? and dart themíelves in- 
to the Air, where meeting with ímall Bodíes^ theyget in- 
to the Pores of them, and then return back into thzAm- 
ber; atthe fame Time, the Air continually repelling theíe 
fmall ThreadSi and forcing them to contraed themfelves 
into leía and iefs Compafe, preiTes iikewife ia the fame 
Manner upon the light Bodies into the Pores of which thefe 
fmall Threads have tbruft themíelves ; fo that in return- 
ing back to the Amher they carry ímall Straws> m whofe 
Pores they are engaged along wíth them. Alt which is 
confirmed from henee, that we do not perceive the leaffe 
Degree of this Vertue in Amber or any other fuchlike Bo- 
dy if it be not excíted by rubbing* 

72. As toanyThingfurtherj there isnoNeedof aferi- -* 
bíng any other Qualities to the Matter which comes out of /jf p¿^J¿ 
theíe Bodies, m order for them to have the Vertue of $bw abou$ 
attra£tíng Straw and Cbaffj as, that they muft begreafy 
in order to have Things ftick to them ; for beíides that 
the Power- of íticking is not at all explained> it is not ia 
the leaít probable that Glafs or precious Stones, which 
have the íáme attraflive Vertue which we find in Amber* 
have any Greafinefs in them, For if we could think that 
there was any Thing of that Nature, \ in the Sand and 
Aíhes of which the Glafs is made, if muft all be confu- 
med by the Fire in which they are melted. 
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CHÁP. IX. 

h . ^ 

Of Jí&terraneQMs Fires and Eartbfttakes, 

e *¡ah?m T N Order to explain what is moít extraordínary in tha 
Natmeof Earchj it will be very proper to fpeak or fibterr&umis 
fubterraacúut Vires, The dreadful Effe¿ts produced by them do too 
fi^rtte? °^ eQ exc * ce mt Admiración, not to endeavour to dífco- 
exphintbe ver the Caufe of them. -The Fires which I here mean 

ftUr'rff* m ^ t0 e *pl a ¡ n J are ^ uc h as thofe which fometimes 

ír * WJ ' are feen to come out of Mounu Hacia in lfland* Mma 
or Mount Gifal in 8¿áfy 7 and Vefuuius In che Kingdom of 
Napler: And becaufe there is no Manner of Differencebe- 
twkt thefe Firesj and chofe which we kindle in onr Chin> 
neys* it is evídent that: we cannot explain the Nature of 
the one* but we muí at the fame Time explain the Na- 
ture of the otber. So rhat chis Dífcourfe will take in sil 
that can befaid of the Nature of Fire in general, 
a. 0/ tht 2. Now if we conuder* that the principal Qualities of 

^Fir( Te ^ Fire, are Heat and Lígn^ we fhall be convinced that 
its Nature confifts in nothing elfe but this ; that Fire is 
nothing but a certain CoIIeótion of terreftrial Fardeles 
indüferentíy íblid, which are all in a very great Agita- 
tion, becaufe they íwim about in the Macter of the firíl 
Element only, which they are of the fameRapídity winY 
5 . Whyiu 3- Order to have as clear a Notionof this as can be, 

JWíj are we muft remember* that the - Velocicy wíth which the 

'^ckf*' 0 *** ^ aE:ter °f the firft Element moves* is íticomparably grent- 
er than that with, which the Parts of the fecond Element 
move, and that the fmall terreftrial Bodies which fwirnt 
in a Mixture of thefe two Eiements, can only move wich 
the Velocicy of the fecond Element, becaufe this ítops 
the violent Morían which the nríl Element would im- 
preís upou them : So that when thefe Bodies are furround- 
ed with the Matter of the firít Element only, they muQ; 
necefíarüy be as rapid as that, in the fame Manner as a 
Piece of Wood m oves as quiete as the Torrent it lwims 
in. 

4# whyh 4- This being fuppoíed ; and taldng ülfo for granted 
& bu and what has been íaid concernbg Heat in the firíl' Part of 
^ éí * this Treaíife ; it is evident, that the a£tuaí Motion of 
the fmall Parts of terreftrial Bodies which are folid, is 
the true Caufe of the Fire's being fo ¿oí as we fed it, Aní 

if 
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if we cali to mind what the Natare of Light mas there 
la¿d ro con fifi in, we fhall be convinced, thatfthe Efforc 
. which all thefe terreftrial Parts make to thrjpft forward 
and drive off every Way round tbem the frafell Globules 
of the fecond Elementa muíl caufe * the E^e to be 
mtnQus, 

5, And that the Parts ivhich Fire is made up of, íwím 5-. * 
in the Macter of the firíl Element only, is ^what we fliall ^^"/^ 
be fully convinced of the Truth of, íf we coníider how ^andTsutL 
Fire is origmally generated ; that is ? how it may be pro- 

. duced when there is none, either by ílríking two Fiints 
agaínfl one another, or rather by ftriking a Flint-Stone 
agalníl a Steeh If therefore we Jook upon the Figure T ^ 
and confider fl that the Parts of the Flint-ítone A are ib Ftg/j, f 
connected together, that there are fmall Interílices left be- 
twixt them, which are filled with the Macter of the firít 
and fecond Element - Whence it is eafy to fee> tha& by 
tEic Stroke of the Flínt-ftone A againíl the Steel B 3 its 
. Parts may get fo near to one another, and the Interftices t 
between may become Ib fmall, that they can contain on- 
]y the Macter of the firíl Elementa the Matter of the 
fecond Element being driven out 3 and they then left full 
of the Matter of thefirílElemenr¿ Then 5 if we' coníider, 
that the Parts of a Flínt-flone are very ílifF, it is eafy . 
to apprehend. that they are alfo fpríngy and nave a Ten- 
dency to return back into che State which they were in 
before * which they do with an incredible Swiftneís, And 
hecaufe Bodies which ha ve a reciprocal Motion back- 
wards and for wards, al way s go a 'lítele beyond the Place, 
where they would be at reft in theír natural State ; fo 
likewife the Parts of the Flínt are íeparated a lítele further 
from each other than they were before ít was ítruck a- 
gainñ the Steel, which cannot be, they being fo very 
bdtrlej but that they muíl be entirely feparated from the 
Mafs of which they were Parts. They muft therefore fly 
ofF into the Air, and be futrounded* for fome Time at 
leañ ? as you fee in Q> wich the Matter of the firíl Ele- 
ment: For being veryfolid, they have fufficíent Forcé to 

^ pufo back every Way the fmall Gíobuies of the fecond 
Element, (which are continually endeavouring to get in* 
to rhe Places which they were driven out of,) by theír 

rapid 

1, The Fire to be tnminoui) Con- [ mena of Eirft See the Natis on 
cerning the trüe Caufe of chis Par- Part I* Cbap. zj^rt* ij. 
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rapid Cir^umrotation : And therefare i thefe Iittle Pieccs 
muft appeífr kwlmus* 
Why tht 6. This Feingthe Nature of Fíre* ic from henee folio w& 
f£ e Ja ei °"f t ^ at ^ mu "t S° out *° a Momento if it be not fupplied 
FcmeT* FeweK both becauíe the fmall terreflrial Parts of 

which ít iycompofed 3 by dafhing one againít another, 
are divided into ftill fmaller PagiSj which have not Forcé 
enough to reíift the fecond Elementa which is continu- 
ally eodeavouring to extinguiíh or choak it * and alio be- 
caufe thefe fame Particles? by driving forward the Glo 
bules of the íecond Elementa move on al] Sides otit of 
thoíe Places where they ñrít were> and come in amongfí: 
the Parts of the Air ? where they lofe their Motion by 
commumeating it to che Air, and fo goaway in Smoak. 
nerJtcm%' 7* -^ewel therefore muir, or Neceííky beaddedto Fire, 
*Xn* of\- if we would have ir long preferved in the fame Place ; 
áitspopsr & thaü i$ to fayj fome Body muft be put fo near to ir, that 
mmijh Fire. t ¿, e p ar|3 of that Body may go into the Place of thofe 
^ which are diffipated by the Fir-c or which are convened 
into Smoak, And in order hereunto> it is neceflary in 
the firfl: Place rhar the Parts of this Body íhould be fo 
difpofed, that they may eaíily be feparatedXuccemVely from 
each other by the A¿tion of the Fíre which they are to feed : 
And that there íhould alfo be a fuffirient Number of 
them to repelí the Parts of the fecond Element, which 
are conunually endeavouring to choak the Fíre: This the 
Parts of the Air cannot do becaufe they are too fine, 
wherefore Air ís not fufficient to nouriíli Fíre. 
2. The 8* The Conditíons requííite in terreflrial Bodies to 
P Uní'titm. com pl eat Aeíe two general Propertiesj are firíl, that their 
Parts íhould be of unequal Bigneís> fo that the fmalleft 
of them being firft agitated, may help toincreafe the Mo- 
tion of the larger : Semnd!y 9 that the Pores of thefe Bo- 
dies íhould be iarge enough to admit the Parts of the 
íhird Elernent which are already on Fire> in order to puc 
the Parts of thefe Bodies intó Motion ¿ And Lafily, that 
thefe Parts íhould be fo conneéted with each ornen thac 
the Parts of che fecond Element wlll fooner be driven 
from themallroundj than they entirdy be feparated from 
each other* 

9, Every 
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9. Every oneof thefe Cooditions are to be frííind in all 9- w h . 
Sorríof dryWood, wkhthisDiSerenceonl^ íhattbeyare ^toZ 
infame inagreater, in otbersin a lefsDegreel wherefore 

they will all oí thembum> butfome more eafiL|than orbers* 
for Example> thaí wbich has the largeft Po^te 3 ortbac in 
which all theforemenrioned Condicionsarefoimd^ orfome 
oí them in tbe greateftDegreej will mofteafily bum. 

10. The ftrft and the thírd of thofe Cooditions now io, Wty 
mentíoned, are indeed to be found in Metals 3 but be- ^taism 
caufe they have not tbe fecond, they are not at all pro- «w/^f^ 
per to nourifh Fire 5 yet however, as the moft folid Wood> 

or that which has the feweft Pores¿ will very eaíiíy bum 
when it is cut into Chips 3 or reduced to Sbavings like 
thofe taken ofF by a Joyner's Plañe; fo likewife the FÑ 
lings of Steel, thrown crofs the Fíame of a Candíe* will 
bum immediately, and every Partióle of it will become a 
very brifcbtSpark. 

ir- The tbird of thefe Conditions feemsto bewanting rt. río» 
ín fach Liquors as Oils and A¿}ua-¥it&i which yet are very Í^^q^* 
eaíily converted into Fire. But it is to be obíerved, thatj^/u J¿ 
thefe Sorts of Bodies being made up of ramous Parts, rijh Firt* 
in which there are a great many Iitrle Corners that the 
Parts of the fecond Element cannot get into, they muft 
contato a larger Quanmy of the Matter of the firíl E- 
lement, than other combuftible Bodies generally do : Now 
this Matter of the firft Element, confpires with that of 
the Fice^ todrive away the Globules of the fecond Ele- 
ment, and contríbutes to malte the Parts of thefe Sons of 
Liquors the more ínflammabie, 

12; WhenI faid that one Cündition neceílary to make n* wfy 
a Body capable of nouriftiing Fire, was 5 that it muft be m ° d . u 
porous (and its Pores muft be filled with íbme Matter, ha ™ n * m ': 
becaofe there is no <vaamn in Nature-) I did not mean, 
that its Pores fhould be filled with fuch Matter as can 
hardly bedrivenouc; for that is much the fame Thing as 
¡f itbad no Pores at all r Thus 3 green Wood, whofe Pores 
are filled with a great Dealof Water, will ¿arce burnat 
all) in Comparifon with dry Wood, out of which, the Air 
which gets into the Place poííefíed before by the Water, ¡s 
very eaGly forcedj and thus Hkewiíe, a Linnen Rag díp- 
ped in Afm-¥it¿£* whenitisfet on Fire wilinot be burnt, 
becaufe the Fire which is nouriíVd oniy by that Spiric 
has no more Forcé than is íuffieienc to lay hold of and 
catry away the Parts of the A^mt-Vtt^ fo that it cannot 
agitare the Parts of the Rag, fo Jong a? ú contains fomc 
Sther Bodies befidef^ír ja its Pores. 

13. If 
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15. IfVe confider the Ingrediente of whích 1 Guti- 
powder is made> we fliall fmd that u>has all the Condi- 
tions requise to malee a Body cake Firc wkh the great- 
eft Eafe» Ik^a a Compofirion of Stdphur* SaluPeter and 
Cbarcoah bj^en togeeber a good while in a Morcar* and 
now and tifo a lítele ^f<?r p Lime basheen Jiacked¿ 
poured upon it¿ Thís Mixture becomes a pretry hard 
Pafte 3 which ín paffing tbrough a Síeve^ conforms ít felf 
to the Bignefs of the Holes* and ís divided ínto fmall 
Grainsj which are afterwards dryed with great Care. 
\4*VFhM 14* Now Sulphur ^ Ís in ks own Nature combuftible/ 
f¿Y* £ 7dV f becaufe it ís oiiy : And if it does not fo eafily burra 
tnts of whhk when it is in the Mafs, the Reafon is 7 becaufe its Parts 
h is cGTvptftd are then a litde too much compreíTed¿ and befides noc 
beingVery folídj they are not able to drive from them 
al ways the Matter of the fecond Elcment, The Satt-Peter 
ís compofed of very íblfd Parts, and which are of fuch 
a Figure as take up more Room when they are pud ín A- 

gitation 



i. Gmpotodtr) The Cauíe of 
the Explofion of Gunpowder h 
ihus cxplained by the famous Sir 
JfaaL Nenian t c When Gunpow* 
É der eakes íirc, it goes away inco 

* ü ami ng S moke- h or ch e Cb at coa I 

* and Sulphur eafily rakc Fire.and Ice 

* fire £0 the Ni tre, and che Spírit of 

* che Ni tre belng thereby ra ri hed ínto 
« Vapour, tuÍHcs out wkh Explofi- 

* on 3 much after the manner rhat 

* che Vapour of Water ruíheí ouc 

■ qf an vj£dipi¡'i ; che Sulphur alfbj 
' bfing volanle* is con verted inco 

■ Vapour* and angments che Expío- 
É ñon, And the a cid Vapour oí the 

* Sulphur> (namely thac which di- 

* ñ\U Htidér a UtU into 0)1 ot Sul- 

* phm} entering violently ínto the 
1 rix'd Body of the Ni tre, lees loofe 

* the SpirkoF the Ni tre, and excites 

* a great FermtntAtwn, whereby the 

■ Heac ís fajther augmented, and 
« che fixedTíody of the Ni tre is alio 
< rarjfied icicd Fuméj and che Explofi- 
c on isfíiereby*madeirore vehemenc 

* andquick. Fur if Sak of Tartar 
' be mixed wüh Gunpowder, nnd 
c that Mixture be warmed lili it 

* takes Firei che Exploüon wíJl be 

* more violen t and quíck than that 

* of Gunpowder alone; which 
5 cannoc proceed from aiiy ocher 

* Gauíe chan the ASfion of che Va- 

* pour of the GanpoWder upan che 



t Salt nf Tartarí whereby that SaU 
<■ is rarified, TheExploííon of Gun- 

* powdcr arífes cherefore from the 
c violent Aítlon whereby all ibe 
e M¡x r ure> heíng quickl^ and vehe- 
£ menciy heaced? is raritiedand con- 
1 verted Inco Fume and Vapour» 
6 which Vapoun by ihe Violence of 
E that A£tion, bscomin^ ib hoc as 
c to thinei appears in the Form oí 
t Fíame. * Op?ufrs>p*g. 517. 

So likewífe concerning lAnrtm 
Ftihnixans mencioned abo ve, [Ptrt 
L Chap* 2.6. Art. i che fame ear- 
cellent Perfon lays, 1 Pttlvis Fstlmi* 

* nans, compofed of Sulphur, Nitra 
c aad Sale of Tartarí goesotT wich a 
£ more fuddcn and violent Explo- 
*■ fion chan Guopowder, the acid 
c Splrics of the Üulphur and Nccre 
e ruíhing towards oneanocher, anJ 

* towards the Sale of Tartar, wkh 

* fo great a Violence as hy the Shflfk 
1 10 tura the whole at once Into 
1 Vapour and Flama* Where the 

* Diflolutiof] ís ílow> it makei 
c a ílow Ehüllition and a geutle 
c Heati and wh ere it is quicker, it 
f rnakes a ' great er EbuÜitton wíth 
c more Heacj and whete it is done 

* a t once, che Ebullición Ís contraje- 
E ed i ato a íudden Blaft or víoient 
c Exptdfjon. wich a Heat equal _to 
< chat of ^ire and Fkme. * &">¿* 
P a i c 
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gitation than when they are at Reít, with refpect to 
each othcr. And as to the Charcoah wc Icno¿ tbac th&t 
ís made of Wood extinguiihed befbre ir is quice burnt 
upj and muft therefore contain a vcry grea'j Number of 
Parts eaííly to be put in'Motion* and al0a very greac 
Number of Pores. For bebdes thofe whU^i were ¿n the 
Wood befare, there muft: be a greac Nií&ber of o- 
thers for raed by the Fire. And as to the Lime-water, it 
is evident, that it ferves, ín the firft Place, to hinder the 
other Ingredients from taking Fire^ whilft they are 
beaciüg in the Morcar, and alfo to conneít them a lítele 
together. But as the fame Things may be done by a 
greac many other Liquors, I don't fce why chis íliould 
be ufed rather chan any of them, except they who malee 
Gunpovvder find by Experience^ that the Powder moiíi> 
ened by chis grows fooner di y, and is formed into hard- 
er Graíns, 

ij. Wherefore, thís furprifing Compofition 3 which r¿ W7y 
was firft fomid out by Chance about three hundred Years f^^^, 
agOí wiU very eafily take firej becaufe the Fire which j^í* ' 
is put to any fmall Part of its Superficies enrers ín by 
Means of the Pores of the Charcoal, in a Moment of 
Time \ and a greac many Parts take fire al molí all ro- 
gecher ; firft thofe of the Charcoal which are the eafieft of 
all to be put in Moción ; and then thofe of the Sulphur, 
which immedíately agítate the Parts of the Salt~fetrc> 
and thefe being very íblid, and dilating themfelves very 
much, are the Caufe of the extreme Violence of the 
Fire. Tbe Powder being ín Grains con tributes alfo 
heretoj becaufe a grear. many of thefe Grains can take 
fire togecber. 

16, 1 Fíame is nothing elfe but Fire whoily difengaged 
from tcrreítríal Bodics which yet are not aitogether difc 
■fctvedj the Particles whereof being by the rooft vehe- 
ment Agitation moved from their Place, and flyíng off, 
conftitute a very ra re, and confequemly very light> íliin* 
iug Body. 

17. The Pyramídal or poinred Figure of Fíame, is 37. m$ 
owing in the firfl: Place to che Lighmefe of it, which by 
carrying it upwards, makes it open and divide the Air ? 
which Opening muft of Confequence not be fo wide át 

V o l. ir. N ; che 



16. Wbfit 



vf a 



I* Fíame ¿í nothhg elfi* 8tc.) h 

tiot ■ Fittme a Vapojir^ Fumt t pf 

Exhálatioti hctited red-hot that íí, 

fo bot as to Jliinc l Fít Bodiei 'do 



nat\$lam$ ioithóut rmittjng & icpictef 
FwaCy aná rhis Fitmt i'urns iw th$ 
Fíame. * w t, Op i. 31$- 



i94 'RQHJULT*s System Fart III, 

the Placexwhere it ends ; and it is alfo owing to this, that 
the higheft Parts of the f íame are not ío íolid 3 and are 
lefs agitated) than the other, either becaufe they have bcen 
battered, átvi worn by daíliing againft each othen or be* 
caufe they Jf¿ve loft a good deal of their Moñón, tur 
which Reatón they are not ío able wholly to reíift the fe* 
cond Element which endeavours to comprefithem. 
is, Oftbe 18. Becaufe the Parts of the Fíame which are conver- 
%fr%w¿r% tcd inCQ Smoke have always fome of the Matter of the 
*¿* FW* firft Element goiug along with them j therefore there 
muft always be íome other coming to the Fíame from 
the Places about it to lupply its Place ; which cannot 
be* bu t the gvofter Parts of the Air muft be alfo dragged 
along with íc ¿ and chis is the Reafon why the Air moves 
towards the Fíame. And this Mor ion is ftill increaíed 
from henee- that the Air is forced to go and fiíl up the 
Place oí the Parts of the Wood which are converted imo 
Fire. 

i$.That 19. The Matter of the firft Elementa which drags the 
Fíame jan- Air along with it towards the Fíame, cannot help drag- 
fimeofthe íbme of the Parts of the fecond Eletnent along 

Matret of with it alio : Thefe therefore entering into the Fíame 
along with the Matter of the firft Element ín which 
they fwírrb mufi: of Confequcnce be as much agitated as 
that* and fo conípire with it to drive away every Thing 
that endeavours to fuftbcaté the Fíame, 
ió. Why 20. I thínk I have not omitted any one confiderable 
^*f"J¡"n k Circumñance with refpeer. to Fire in general : One Thing 
Zioi^rdó may he re be demanded, and that isj How it comes to 
koí pro^fí pafc that if two Sticks be ftruck one againft another> as 
%fl^ry hard or narder toal1 a FJint-ftone is ftruck againft the 
ha?d, SceeU we do not find any Sparks kindled : To which ic 
may be anfwered ; tbac the Reafon ís, becaufe the Wood 
being fofk the Parts which are ftruck firft approach a 
little íboner to the fecond than thefe do to the third, and 
fo pn: fo that a verylútle only of the Matter of the fecond 
Element ís driven ouc of the Wood ■ B elides the Parts or 
the Wood ñor, being at all ftifíy they retum back very flowly 
into that State which they were in befare they were ftruck : 
Wherefore they don't break quite offi but give an Op- 
portunity to the Globuiesof the fecond Element toenter 
again into the Pores out of which rhey were forced : 
Whence it follows, that the Matter of the firft Element 
cannot looien the Parts of the Wood, ñor put them into 
a fufficien: Agitación for them to be in the Form oí 
Fire. 

""MI;! 21, This 




of Natural Philosophy» 



195 



2 1. This \s confírmed from heneen that if tvro Sücks - ^* 
of exceeding hard Wood be . Jftruck one agatnñ another* ^ a J"flhUb 
they will produce Sparks of Fire, in the í arrie Manner ¿<« iwtkard 9 
as two Flints ftruck one againfl; anorher. ¿80 likewife 3 c ™^™^iU 
if two Picces of íbft Wood be mbbed one a&inft another m*ke thim 
for íbmeTíme 5 lo chai: a good deal of the MatSsr of the fe- b ™ n - 
cond Element is perpetually made to come out of thenij 
and the Parts of che Wood put into a more than oidi- 
nary Agitatton 3 they will not only fend forth Sparks of 
Fire 3 but many Times be al! of a Fíame. 

22* We might alledge for a o ínftance of the Trutb of f*¿J*j$* n " 
this* what is íaid concerning certain People in Arnerica^ 
v/ho have no other Way buc this to kindíe a Fire when 
they want one, but not to go fo far, don't we fee every 
Day that the Axle-tree of a Coach> when ít goes very quick 
in dry Weather^ ana 1 the Nave of the Wheel, by tbeir 
mutual Attrition will both be fet on Fire ? 

23, After what has been now faid concerning Fire in ^\' tE °^J h£ 
general, there is no great Need of faying any Thing partí- /Xt^ft^t 
cular concerning fubtérranepus Fireh For it is eafy to Bren, 
apprehend, that where there are Mines of Sttlphur or Btíu- 
men> they muñ fend up Exhalations, whích meeting with 
fubterraneous Caverna they muft ílick to the Arches of 
them, inthe fame manner as Soot does in our Chimneys, 
or as Fiower of Sulphur dees 00 rhe Tops of the Chymíiis 
fubliming VeíTels, where they often mije themfelvcs with 
the Nitre or Saltpeter, which comes out of thoíc Arches in 
iike manner as we íee it come out at the Bottom of arx 
oíd WalL and fo it mafces a kind of Cruít which will 
very eaíily take fire. 

24- There are feveral Ways by whícb this Cruft may 2^, Stye- 
take fire,- one is¿ the Dafhing together of Tome of its r ^^^^ 
Parts which are forced by their ov/n Weigbt 10 feparate . J mg 
from the Arch of the Cavem where chis Cruft is rovm- 
ed ; another is* the Fall of íbme greac Stone* whicli 
is undermined by infeiiíible Degrees L by the Rain tiil ir. 
be quite loofened from the Rock which ís o ver this Ca- 



N 2 



vern* 



r. 3fy tbe Rahi> &c.) 1 U is 
c nr>r only probable that Stnnes are 

* broken off by iheír own Weighft 
' buc beca ufe Rivers run over chem a 
( checorttínual Motfhire wéálc^ns the 

* Joims of che Srone, and is every 
f Day ^fífing it ofF from c»of¿ which 

* ic isiafleoed ta 3 and (as I muy %} 
í fl^avíDg off dic ükin id which U is 



c contarned, Afierwsrds by perpe- 
c pertial weari^g chey gro w íeís anii 
c Ie(s, and in lenpch of Time be- 
c coiné, fo weák, that rhey are no 
c longer able to hear chelr ov/n 
c Weighr + Thea Stone^ oí' a pro^ 
c ciigious : Weigbc fa!l down, and 
* rhofe Rockstumbie? &c. * Sineca 1 
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vertí) and fo tumble down, and brealdng in Pie ees 
forae part of this Gruft> it fets it on Fire in the fame man- 
ner as we faid che Ám&rk&ns* fet iwo Píe ees of Wood on 
Fire> by rutbing them one againft another ; or as the 
Peftles in thjf'Gunpowder- Mills fometimes fet the Pow- 
der on FirtíTin pounding it y if the Materials íhall chance 
to be but a Iktle too dry : Á thírd is 3 when one Stone 
as it falls ftrikes againft another, and fo produces fotne 
Sparks which fet fire to the combuftíble Matcer, rhat ís 
near - ? to which we may add farcher, that a large Stone, 
in falling frora a ver y grcat Heighth in the fe iubter rane- 
óos Ca venís, may by the Swifmefs of its Fal), forcé the 
Air (which k meéis wítb 3 and which it caufes to af 
cend ; ) to move fo exrremely íwift 3 as to pul fome parts 
of the terrefhrial Matter wbkh are the re, in as great Agita- 
t loo as the Matter of the firft Elementa and which may 
confequentiy * fet on Fire all fuch combufHble Things 
as are in the Way. 
ir- Taai All the iubterraneous Flres which are kindled in 

*t^Zllf ^Bowds of the Earth, do notalwaysbreakoutfo asto 
be feen ; for they may be irnmediarely choaked as foon as 

¿onoteppear. they begin, forwant of Ventsor Holes for the Fumes to 
exhale tbrough : So that thofe People who live upon the 
Earth under which fuch Fires are feindled* may not al- 
ways perceive them, 
a 6- Hw 26. However, if the fubterraneous Cavern be fllled 

™ltlf?t J wítíl a ver y ¿ cnfe Exhalación, fuch as that which a Can- 
dle fends forth when it is juft put outj it may take fire 
all at once, and by dilating it felf, lift up the Earth which 
is abo ve it> in the fame man ner as Gunpowder put into 
Mines lifts up the G round un der which thofe Mines are 
made, After which* when the Exhalation is fpenr, the 
Earm which is lifted up* falls down agaín by its own 
Weight; and i 11 this man ner are Earth quakes erFe£ted ; it 
may alio happcn, that one fuch Earthquake may be íuc- 
ceeded by feveral otbers, if the re be fe ve ral Cave rus near 
one another* which have any Communication wíth each 
other^ fo that the Exhalations they are filled with may be 
fucceffively kindled, 

27* Ic 

2. Set on Jire t &c-) A m:Jch 1 of forte Líqitcrs, and of what they 
more probable Caufe of che femng l cali Puteis Ftiimirims* See aiintt 
on fire chan arjjr of theftj ís íuch j Att* i%¡ 
a Ftmentathn of Vapours as that / 
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27. It may ib happen* that a fingle Cavern may be *7- Hoa ' 
folarge, and tbe Traít of Land which is as an Arch¡^£3 
over itj may be fo great, that ir may divide affundcr hwtdit?. 
and open towards che Middle^ and thc Placer chereabouts 
may/ink down much deeper than tbey wereKbefore : And 
ibis expíalas how whole Towns may be ftval'iwed up by 
one ingle Earthquake. 

CHAP. X, 



Of FOUNTJINS. 



THOUGH wecannot confider the Origín of Fouti- '¿.0*** 
taíns wichout fome Kind ot Admírarion :> yet the En- f^TíZ* 
quíry into tbís Origin, do es not feem to be any very come /* om 
difficult Thing. For firft, if we confider that the the 
Springs of moft of them never dry up* and that che Ri- 
vera which are a Colleftion of themj though rhey run 
continualíy into the Sea* yet never fwell ic 5 we may eafily 
conclude 3 that the Sea furniflies all the Fountajns wich 
Water. 

2, Moreoven feeing ? ris manifeft that there aj-e a great a. 
Number of Chinks in the outward Earth, it is reaíonablc th ^ V t f"¡ r 
totbink, that thefe 1 are like fo many Channels through %¡¿tni7ii f 
which tbe Water is carried from the Ocean^ by its own 
Weight and Liáutdnefs to the moft remote Places wbere 
we obferve the Springs tobe. But becaufe heavy Liquors 
contained in large VelTclsj keep themfelves upon a Lé- 
vela and do not rife higher in ort£ Place than in another ¿ 
we don't fee how the Water which comes from the Sea 
N 3 íhould 



1 , Jlrz llkefó many Channehj fice») 
To which we may add, ihat Rain 
and mehed Snowj *and Vapours 
raifed olk oí thc Sea by the Heac of 
che Surií and driven by the Winds 
upon the cold Sides of very hjgh 
Mouncains> on which ebey ftick, be- 
ing coridcnied by the Coid» and run 
ibrnugh che Chinks of ihe Earch 
añd .Sconcsj inco Receptarles of Clay 
¡rnd Siorcs which are wichíu it i in- 



creafe theíe Waters by beJng addei 
tochem^ or raíher thac rhey maks 
up the principal Pare, if noc quita 
tbe whole of rbem. See VartE, 
Geagr* Bovk I- Cbap. 16- Frcp* 5-, 
Cltrc'Á Phyf, B^b II, Chap. 7, Fcjf, 
of the Orig* of th: Nile and athev 
Rfocrs, Chop. V and VUI, and the 
PbihfophrcatTriinfiicliortSyNiini!; \ 1 i e 
and jyx. 
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íhould rife híghér in Burgundy 7 for Examplc, or Cha7$- 
paigih where the Springs of che River Seitf are, than in the 
Sea near Havrc-de-grace where this Ríver difeharges ic 
feíf. And xei the Countries of Burgundy and Ch&m* 
págih where thcfe Springs are* being ib much higber 
iban the íurface of the Sea, as the whole Fall of the 
Ei ver Sem in the whole Length of íes Courfe fe, we muñ 
con elude that the fmall Veins of Water, whích rcach ta 
the Places where thefe Springs are and furniíhes them with 
Water, rauftrife fo much above the Surface of the Sea. 
Wherefore we muíl find ouc the Caufe of the Waters 
being raifed to the hollow Places in the Mountains from 
whence we fee them come, and alfo expía i n why, whea 
the Water ja the Sea is fak¿ that 111 thefe Springs is 
not íb. 

th Klw* ^ e carmot ac quiefce in the Opinión of fome Pbi- 

tJtís X mi lofophers, who aferibe to the Parts of theEarth which are 
drw up tha above the Veins of Water* a Power of fucking and draw- 
~* by íng chem up to the Tops of high Mountains $ becaufe we 
are fure that Su ¿lian prefuppofes a Power of movirjg ít 
felf in the Body that fucks. Thus we cannot íuck up any 
Licuor without fwelling our Bodies* which we ought 
noc to prefume that the Earth can do ; and the 
Comparifon they bríng of a Sponge dipped into a lít- 
tle Water* fignifles nothing; For, befides that there 
can be but a 1 i tele Water raifed up in that Manner, ic 
would follow, that the Water m the Springs would be 
falt, becaufe Salt can very eafily pafs thrqugh all thofe 
Places where any coníiderable Quantity of Water can 
país. 

^ 4; <*¿- ' 4. Nothing can be more abfurd than the Opinión of 
Wfi$*£hZ ^ ome ot ' ier PhilofopherSj who are perfuaded thac the Wa- 
Jojophcrs. ter of the Sea extends it felf to thofe Places, in the high- 
eft Mountains, where we flnd any Springs, becaufe the 
Surface of che Sea is higher 0iU than thofe Places in the 
"Mountains : For if this were fo, it would follow, that 
the Rivcrs v/hich rcmrn into the Sea would afcend and 
nbt defeend. 

í: f* That then which appears to me rnoft reafonable to 

ofth/sZ think concerning the Manner in which Water is raifed, á 
*jlendfinth£ frorn thofe very low Places^ and whích are at fuch a Di- 
Toroi ofVa- flanee from the Sea, to whích their own Weight and 
*l7.c$ia¡¡' ¿iquidnefi brought them fiíft, is this,* thac it is difíblved 
fifmitn- into Vápóurs by the Heat which is in the Bówels of the 
Éarchi which ídear isfound by Experiencetq be the great- 



0iap* io* of Natural P hilosoph'y, 199 

tu the deeper we go : Now thefe Vapours cannot exrend 
themtelvesj ñor continué on cheir Moción conveniently 
by expanding íidewaysj becaufe chere are others which en- 
deavour to dilate themfelves ac the fame Time on al! 
Sides; wherefore they muft neceífarily rife upinto the hígh 
Mounrains : And this is ib true 3 that fome c& them are 
carríed up into the Air» where they are afcerwards form- 
ed mo> and compofe Rain> Snow> andHaih 

6. This being fo¿ It is eafy to apprehend, that thefe h 6 ¿ 1 fi** H í 
Vapours^ when they come towards the Superficies of the ¿y¿¿ w ^X* 
Earthj- where the Parts of it are cold 5 muft loíé a great ¿e»je¿ frppfy 
¿caí of their Motion : So that not having Marión enough ^¿^¿¿?f¿ r 
to rife any higherj there remaíns only 10 much as is íuf- ™ 

ficient to make them flide by each otherj and gather í ri- 
to ímall Drops of Water, whofe Weíghc malees them run 
downwards ; where a great many of them happening to 
meet together* they compofe a frnall Strcam of Water^ 
which mns on further to fome Place where it unites it 
felf with a great many other fuch like Streams - 7 And thus 
they aU of them together compofe a prerey large Vein of 
Water, which íinding fome Clefc in the M cuncarn for k 
to come ouc at¿ we cali it a fpring of runniug Water or 
a Fotmtain 

7. The Veins of Water which thus fupply the Springs 7. 7W f i 
or Fountains> ought to be found in the Caviúes of Moun- **f? * ! f? f íiT - 
tains; that they may come out and run down by their own ^¿ 
Wcight ; And as for chofe, which in great Numbers W*«n 

lie hid under Plains and Valleys, it is cvjdent that they can 
never rife from under the Surface of the Earth : Howevcr* 
thefe are not wholly ufelefs ; For beíídes their Uíefulneís 
in moifting fome Pares of the Earthj and aíFording nutri- 
cious Júice for Planes, they ferve alfo to form Wells and 
to fill chem. 

8. And becaufe the * Salt does not rife up in Vapours g, r¿M 
along with the Parts of frefh Water ; it is manifeft that sprfnx 
the Waters. of Springs and Wells muft be fréOi, 74JZ* d ~ 

9. Wherefore, if there be any Springs which fend forth ^hi to b& 
Salí Water, as there are fome in Burgnndy and Lorrah/^ ft$* : Ho ¿ 

it is becaufe they * diffolve the Sak which chey meet with ^ spritigi 
in the Earth as they run alongé as we fhall eafily be con- m¿yfini 
vinced> if we obferve that thefe Waters eac up thdr Banks fe ¿ Sah " 
N 4 by 



1. The Sdt does mt rife itp, &c) 
W e máy ad j> ihac the "Salt is gradu- 
al ly feplratéd From chc\Vater by hs- 
ir>g ílraincd chroug^agréat deal of 
'Sand, and perhajte 8?mg mlsféd vvítk 



oíher Sal ce, &c, as íc paííes chrongli 
the Earthj is preri pita red. 

roith, ¿ce.) See Vitrénhn Gevgraph, 
Varí I; Cha?, 17. Pr¡^ 14. 
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by Degrees, ío that they are now much deeper than they 
formerly werc. 

ío. whtYe- ío* If ioílead of Sált¿ the Veíns of frefh Water meet 
"fwdtáZT wiih any metallick Mátter or any Minerals whacfoever, 
vvatm um- they take off Jome of che fineft Parts from. them ; and 
henee arifeí all the difFerent Properties of thofe Waters 
which have their particular Ufo in Phyfick^ fuch as thofe 
of Farge, Si. M¡o?i } ~Püugue$ and Spavj. 
Bourborf*^ IX- Waters of Batir bmi are very 1 remar káble for 
W*ttTs, their He&t, which very probably is owing to their beíng 
rnixcd with fome ímall B odies that are in great AgicatioD, 
which in fome Mea fu re refemble thofe fin all Parts which 
rife up firffc in Wine when ít is diftilled, and which Chy- 
mifts cali Spirits : For íf thefe W atéis be carried away, 
they ímtnediately lofe all their Verme,, íf the Vefíels they 
are put into be not well ítopped* 

hlfe f 12 * ÍL * s not at ^ necel I ar yj that &11 thefé particular 
WfiícrVuLd Sorts of Water* íhould con tai n any feníible Quantity of 
n*t úntala tho fe foreig n Co r pu fe 1 es, in Order for them to have thofe 
^Jntft^tf P ro P crc ^ which we fee in them. For we find by Ex* 
^lf*f a %l>¡ perience* that Regttlus of Antmmny infufed feveral Times 
in a large Quantity of Wine> will not be at all dimíniíhed¿ 
though k makes the Wíne a very ílrong Vonúi* A greac 
man y Pbyficíans therefore do in vain perplex themfelves, 
to find oat by Diftillatíons what thoíe foreign B odies are 
which are comained in medicinal Waters. 
}.%• °/f<"- 13. The Vertue aferibed to fome Fountainsj 1 of pe- 
tyrLí"? ti ifyingj or turning into Stonej feveral Sorts of hard Bodies 
thrown into therm fuch as Preces of Woodj Bones^ and 
Mufhrooms* cqnfifts in nothíng elfe but this> that they 

con* 



T , Rtmfirktfbttfor their Heat^ &c.) 
See $tott*'s Mí*. g«c/k 'Swtt III. 
Chap.i^. and Varen, Geogr. Bouk I, 
9 Civjp. 47. Prop. 7. 

2. Of petrifying or tsirning insa 
Sfonf) &c<) Thtre ts a River in 
Thrace, \thick ¿f yon dri?}h r>f 7 it i 
:mi{t tnrrt yotir 2?ohíí/í into SttntCi and 
cafes voith Mavblc ^vb&tevtr is put 
inioit. Concerní ng which Séneca 
chns fpeaks» in his Nat* $ff¿fi- 
r J3onk III. Cbap, zo. £ The Mud of ¡ 
" h is oHhac-NawVe, ' cliac it glues 
Cf BQdjffi coge íher, and hardenstíiem. 
*/ ¿aí-thé J&ü&.QÍpMtiaii, if ic epuch - 
(1 es íhc Water, i[ becomes SÉünp 3 
t¿ ib on íhe cancrary, ih\s Warer 3 
lt tí iUo'jcEiesany Thír.g íbiid? ííicks 
«* and deaves to 'it. Henee 3 c ií, ¡ 
« chite Thípgs cbrowíi íiito' rhis Lake 1 



e£ are afíerwards takcn our converted 
¿; inco Stones. The fume Thíng 
f< hnppens in fome Parts of h^lji 
Cí if you puc in a Rod or a grecn Leai\ 
Cí in afew DaysaFter, you cakeouc 

" a Scone And PHuy^ c Soalt 

II. Chap* 305. " In íhe CiVflHJ Ri- 
ce ver, and in the Lake of Vetimtst 
ÍC in tbeCbuntry of Marta di An- 
" ío?;rt Wood catt in 3 is covered 0- 
£t ver with a Üony Bar le* and in 
« jKrmí 3 3 KtverintTú/tó i íi> cbat 
^ a hard Bark commonly caváis ü j 
Í£ ver che Srone ítill. So íikcwiíe 
c f in the ]í.iver Siíarim^ beyond Snr- 
e: rttitfoiij noronly Kod^ pttt in 3 huí 
c alío Leaves tnrn into Srone \ The 
( ¿ Water 15 nther r vv¡fe very whdq- 
" fome lo drink. " , 
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contata ín them* a great deal of that rerreftrial Matter* 
which we befare íaid helps to unitethe more groís Partícles 
of Sand>and fo compofe Flinr-ftone 3 Free-ítone 3 and Marble, 
a vifible Quantity of which is found i ín che Tubes which 
bring rhe Wacers of Araái and I/Ji to -j- chis City ; which -t p ar ¡ St 
Matter is floppedin the Por es o f thofe Bodiesíó that they 
are filled with ic. And of rhis we have an undoubted Proof* 
beca ufe the Bodies thus petrified appear no longer porous> 
but are much harder and heavier chan they wcre be- 
fore. 

13. If inftead of that rerreftrial Matter no w mentioned> 14. oftht 
raifed up by the Heac of che Earth ín the Form of Ex- ^p^g^JOiU 
halarions along with a very greac Quantity of Vapours, 
rhis fame Heat fhould raife up a confiderable Quandcy of 
greafy Exhalations, which might come to uniré together 
and condenfej when they meet with rhe cold Parts of 
a Mouncainj thefe would compofe alio a greafy Liquor, 
and confequemly wc íhould fee * a Spring running with 
OiL But ¿bis can bappen but very feldom, becaufe íuch Ex- 
halations are much harder to be raifed up chan Water- 
And if tbere be any licrle Veins of Oil to be met wirh 
ac all, it muft be in very low Places fuch as Mines 
are, 

ij« There are other Springs which are remarka- i?, of* 
ble, not for any particular Verme thac ís in theír Wa- }$ F ***f°[~ 
íer, buc only beca ule s che Water runs at a certain ™ 
Timcj and fceeps a cerra ín Period : For thefe Springs 
are obferved to run when the Sea flows, and to ftop 
when the Sea ebbs. It will be no difSculc Matter to 
account for chis, áf we confider thac áll the Way 

from 



I. In the Tnhcsi&cc.y A whícÜh 
e and commonly fuTphiTrim Water 5 
hardens abouc che Cañáis and 
Tubes* ' Stneta 1 $ Nat. Qftsfí. 
3oí>* III, Chap* 20, « The Springs 

* at Matprtrg beyond the Rhiru in 
( Germán) ssrc- hor, and their Waters 
1 make a Fumice-ftone abone the 
'Banks.' Ptiny^ ücok 31. c b> j. 

a, j4 Sprittg rutmhig with Ot/ t 
fice) Poíydy.ui relaces, 4 That near 
r SqUj a City of Cifitéaí there wq$ a 

* Ipring thac ftipplied che Place of 

1 OiL ThtophrafíTit fkys% thac 

1 che re was a Spring ín c/£/¿üp¿r, 

* which had ihefame Vertue. That 
1 the Water of theSprtng Ljeor would 
\ burn byputtjoga Candis loic i and 



' thelaiine is reponed of Ethatana, 
Pjití. "Bool'jt. Chap. 2. Hume fuch 
Sor: of Springs are now to be found 
a'lü, See farfr¡, Gecgt. 3iíu¿" I b 

3, Tjíjí VVaté* mu i at a te*tain 
Times &c«) 5 There is a Spring iti 
5 the Farm of 3 Wdl near the Tem- 
e pie of IhrcnUs ac Cadix r which 
' íometimes rifeí and Kúisiís the Sea 
e does i ac other Times ¡c doés th¿ 
1 reverle i in the íame Place ahbchér 
' agreeí with the Time? of che Sed* ' 
PSítif *BaoL'lL Cbrf. 97. There are 
ib me Springs riow cu be íot;nd which 
do the Jame» S*?e Paren, Gdfgr, 
Bcok I, Chx¡>. iy< Frvp, 
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from the Sea ro che Mountain where any one of thefe 
excraordinary Springs is* there is a Channel¿ into whfch 
the Water of the Sea encers buc a little^ the remain- 
ing Part of ic being filled with Air only^ becaufe it 
is abo ve the Leve! of the Sea : This being fuppofed - 7 eve- 
ry Time ú\€ Sea fiows> it rifes up in this Channel and 
filis it fuller than ordinary ; And as it rifes* it drives along 
the Alt and Vapours contained cherein cowards the Head 
of the Spring : VV henee confequently the Water muft 
ruri out On the other Hand 5 when the Sea ebbsj the 
Water ín the Channel deícends, and the Air alio thac 
is io it recurrís towards the Sea* and carnes alorg with 
Ít¿ all che Vapours that could be condenfed into Water ¿ 
So that the Spring is dry all thac Time. 

C H A P. XI. 

Of PF I N D S t 

u Ojthe TJAVING thus endeavoured to give ant Account of 
WwdyWiná. J-X w hat is mofe confiderable in the Earth 3 Iet us now 
examine whac paíTes in the Air, and try to explain what 
are generally calleó Metéors 3 the moíl eommon of which 
is the Wind, that is to fay* that fenfible Agitation of the 
Air by which a confiderable Part of it is carried out of 
one Country into another. 
Jt^dfiuhr 2 ' Now ií we confider that the fluid Matter of the 
/* hkw cent i- firít and fecond Element which turns round about a certaín 



l ¿?f?° m Centén deferibes an entire Circle fo much the fooner as 
fnshíwrif rnc Circle is Jefs ; for Inftance, that which turns abouc 
Zw¿ the Sun 3 and is near it, maíces a Revolución fooner than 
that which Í$ further off ¿ and that which is 2bout Ju^u 
im and very riear hirrb compleats its Courfe fooner thaa 
that which is more diftant ; we fhall be apt to think 
that the Cafe ís che fame with refpect to the Matter of 
the nrír. and fecond Element which encompa (Tes r he Earth, 
and turns about it ; and coníequently ic íhould fcem thac 
1 the Huid Matter which is about the Equinoccial Line, 

íhould 



i i The fiu.Jd Mdtttr vektck h abont | may add, . that the Sun, in nll Partí of 
Mu E<¡rthfo3j,t{ t &e, To chis \vc j the tor¿<l Ttone very nwfh ntrífies 
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fhould take up a lictle more Time to finifh iis Revola- 
tíoo from Wefé to Eafl 3 than thac Matcer which is about 
the two Poles, where the Ci relés deferibed by ít are the 
leaft oí all : And beca ufe the Earth is al ways carried rhat 
Way by chis Maiter, we conclude-, that ít mufl: be carried 
witb 2 mean Velocity betwixC that of the Máctcr which 
is near the PoltSj and that of che Matter which is ncar 
the Eq na cor ; that is to fay 3 i ít ad vane es not quite fo faffc 
frbm freft to Eaft, as the Matter which is near the Poles 
does* and a üttle fafter than the Matter under the Equa- 
tor j where coníequently we ought to perceive a Wind 
from Eaft to Wé¡b \ And chis 1$ whar. all Marinera have found 
by Experience 3 who have always obferved the Wind on 
their Backs when they íail from Eafl or Weft in che torrid 
Zone* and alvvay the contrary Wind when they fail from 
WefitoEaft. 

3. Becaufe the Aír becomes of the fame Narure wich 3, ofthe 
the Country through which it paíTes* and is very much £k* a ?if*& °f 
heated in goiogover fandy Places^ which reñect almoft íttelUnd * 
all the Rays of che Sun ; and very much cocled, in 
paffing o ver Wacerj which abfords almoft all the Rays ; 
ic will eafily appcar* that che Wind which we are fpeak- 
ing gf, muft coníiderably cool thofe Countries inro 
which it is carried over a long Traer, of Sea. And íhus 
we apprchend the Eaftérn Parts of Africa to be very 
températe, though they be the Middle of the torrid 
Zouéj becaufe they are perpetually cooled by the Eaft 
Wind which comes thither from the Ver fian Sea: But 
it is orberwi/e in the ffleftern Parts ; for though the Eaft 
Wind prevalí diere as it does in the other Countries^ 
yet it does noc come thither till it has had Time to 
be heated in paffing over a great many fandy Countries, 



the Air wliích íc is every Day almoíl 
diré£Hy over; and the Air chus j ü ri- 
fied» becaufe when che Sun h about 
fefeingj ir carino t calce up fu much 
5 pace, mufl neceflarily be condeníed 
by che Forcé of the d ente r and heayier 
Air Tufhing upon it from che EaJK 
Wherefore che whole Mafá of Air 
mufl coníhntly folio w che Sur:, tíiar 
is, ñow towards the FFf/?. S:é 
Cíerc 1 * F£jjfrí<. B<jd¿ II L Chop, j-, 
tfííí í¿>£ Phifafophkal Tr/infa finta, 
Nfsmber 185. 

f Buc' concern ing the Wi'nd'á biow- 
■íig from che ín che torrid Zonés 
^r^ot/f % Sj u 4nd fa ftsra the 



4. The 

North- T&iii£ c?¿fes and cxnnot pene- 
trare anyfarther \ ttpon the Souchern 
Coaji beywd Lybin, ¿?¿ th¿ Wind 
bfoivs North and South ¿¿r^> fo there 
the Eaít artd Weít fflittd alt&ays 
blt/tv frttteffivcly by tttms* Meteor. % a 
Chap r j. ií /j líéry wondcrfjil 
Thing (fáys Frí¿, "Btm aventure) that 
the oidtfl PhÜcfaphcrss -toben ueithe? 
he ñor any of the ¡Anüents-, as xee be- 
h'evej had fennd ottt what thofe Cwn~ 
tries P?írí ? [bastid yet jo trttly a?id fu 
exael/y detfate what Winds did 
bkto and what didwr¡ in thofe Pijtés 
where they had niver bem- 
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¿. m$ 4. The Sun cannot but dilate the Aír by heating ít^ and 
fp'hTlu™ ^° cau ^ e ^ co move fometimes one Way and fometimes 
i'jí tL Mam- another in the fama Country, according to its difFerent 
«íé* Politlón with refpeít to that Country ; and tbis is the 

Realbn why we perceive feveral Sorts of Winds. Thus 
for Inftanfc when the, Sun rifes with us, it dilates the 
Air which it is perpendicular! y overj and caufes k fo to 
move every Way, that fórne Parts of it muft come to- 
wards the Weft? where we are ; When ce ir folio ws, that 
we ought then to feel the Wind from the Eaft. 
pWhy thé 5. On che contrary* when the Sun fets, the Air which 
Tiws^tlí ls dire£tly under 'it, by dílating itfelf every Way, mu! 
¿wntefr * have fomé Part of it come towards the Eafi 7 where we 
then are with Refpedt to the Sun ; Wherefore we 
ougbt to perceive the Wind to be Wefi then. And be- 
ca ufe what we ha ve faid of our Country, may be ap- 
plted to others which are ouc of the torrid Zoncj we 
may afíure our felves, that the Eafi Wind blows m thofe 
Places in the Morning and the ÍVefi-Wmd in rhe Evening. 

6, vvhy 6, Fürther ; h is to be obferved* that when the Sun 
Noríh ^jT " ^ ates Air which is direclly under it when ic is ia 
Nwi'úy. the Meridian, part of that Air muft be liftedhígh up¿ and 

then carried by its own Weight towards that Pole which 
is next it? where it drives forward the Air that k ríeets 
with, and forces it downwards towards the Equinoccial 
Gírele : Thus it is evidente that at No o n -Time, in any 
ITorthern Country? we ougbt to feel the Wind blowfrora 
North to South, and alfo to blow downwards. 

7. w/hy 7- Wichout Doubt the Sun has no Power o ver thofe 
theSmh- Countries where ir is Mídnight? yet becaufe the Heat 
^ItMiÁHkht ^hich it excites in the Day* continúes for fome Time on 

' the Earth 3 this caufes a large Quanticy of Vapours to rife 
up which are hindred from afcending very high by rhe 
Air which the cold Night condenfes ; fo that they are 
forced to move along upon the Earth from the Equinoc- 
rial Circle where rhey afcend in ver y great Quantiríesj 
^nd fo carrying the Air along with them, they caufea 
\V ind from South to Nor4h> in thofe Places which are on 
thís Side of theEquator, 
i, rhjt 8- Thefe four Winds which blow in theirTurns, from 
the Eaft- the four principal Quarters of the World? ougbt 
y t°£ d j¡l%r t0 have difFerent Properties. And, Firft, the Eafi-Whil 
tba» tke ü which prevaífe ín the Morning? ought to be ft.ro nger trian 
wdt >y~vhid. rhe Weft-Wfyid^ not oniy becaufe ir confpírcs with the 
firít general Wind which b obierved to blow cohtinuaily 
b e c w e e n the t wo Trop icks, but al fo bec aufer he Air wh i ch 

dilaíd 
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dilares it fcif and blows towards the Wefl-, tends towards 
a Place where the Sun having been góne from the Me- 
lidian eighteen Hours* the Air has had Time to gro w cool, 
and tobe confiderably more condenfcd than that towards 
which the Weft-Wind tends, where the Sun is but íix 
Hours from the Meridiana and where it caufecnhe great- 
eft Heat and the greateft Rarefa&ion. 

o, The North-Wind otight to be pretty ftrong, becaufe 9- 
it is cxcíted by the Sun when it has the moíl Power, 
viz. when it is ín the Meridiaa And on the contrary the to ¿e j?r¡> n ¿r 
Svuth-Wind ought to be %'ery géntle. stuV Í£ 

10. As to any other Qualúies of thefe four Winds, ^ 
thofe that are firongefi ought to be the co!defi¿ according ttéji.r¿t%fj? 
to what was íaid concernir^ Cold ín the firft Part of ibis whtdl Dt ^ h J 
1 reatiíe. c jí. 

11. Funherj it is evident that thefe jlroxg Winds ought 

alfo to be the moft capable of drying* that is, of di ílodg- ^ fff^ 

ing any Partícles of Water which may be in the Pores or drjtj?. 

upon the Surface oF terrefírial Bodies ,which are expofed 

to che Air j fo hkewife on the other Hand, the gmtiefl 

Winds ought to be the moifieft, not only becaufe they 

cannot give the Parts of the Air a íufficient Forcé to 

diílodge the Parts of the Water which they meet \yith ^ 

but aljfo becaufe the Vapours which are in the Air, not 

being in any Agitación* eafily ftick to any Bodies which 

come in their Way* There ís a particular Rea fon why 

the Wefi-Wind flioutd be moifl, and that is, becaufe it 

moves contrary to the general Courfc of the Air* which 

is from Eafi to Whfi y and which caufes the Vapours which 

forround the Earth to have a Tendency to move the famc 

Way> and fo makes them gather together on an Hcap, 

and confequently makes them more capable of inoifming 

any Thing. 

12. It ís true, that what has been faíd upon theSub- ™ r J f ' At 
jeít of the fore-mentíoned four principal Winds, ought P cll!f c H s Z¿? 
not to be found exaftly true any where but in the Mid- bindn tbtfc 
dle of large Seasj where there ís nothing to hinder the ^ ¿ ? ^^ y 
general Caufe from producing its EfTecl: , For as to any » u tar. 
other Places, there are ib many parcicuiar Caufes 

which contrihute towards the Producción of Winds, ihit 
Ve ought not to wonder that they are fo ver y írfegular> 
and that we do not obferve them in ihe Order now 
deferibed. A 

r> 1 * A r [ 1*0- 

13. It is probable that Arifiotle never thought of rhe t í//^w 
general Caufes of Winds, becaufe he makes no Menrion %*f í/Ji 
of them in his Writingsj but confines bimfelf to pan i- r c f^" l ff 
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Cular Caufes only. And becaufe he obferved thar Winds 
havc the Piopercy of dryingj therefore he thoughc ? that; 
wHen the Wind blewj the Air was rhen moved along by 
a Principie which had no Moifture in it j Ib thac he a iteres, 
that Winds are caufed by certain dry Exhalations^ which 
ariíing oute^í the Earch, move one par [¿cular Way upou 
che Superficies of it. 
14. rhat 14. I do not deny but that the Eiháfations which rife 
Exhalado* t ■ ^ ^* ^ ^ c 0ür f e orie particular Way, 

mj/f A fAff may nclp to carry che Air from one Country ta anotner, 
CaufiúfWyd anc j íq caufe that Agitación which we cali Wind. But be* 
*¿ rtt ^" tTS caufe both Reafon and Experíence convince usj that the 
fame Caufe which diípofes íome teneíhial Partí to exhale 
ín chis Manneij muft alio attheíame Time excite a much 
Jarger Quanticy of Vapours ; and becaufe the Water which 
is con ver red in to Vapours dilates it felfa great deal more 
than the terreftrial Parts which are in the Form of Exha- 
lacions can do, ic cannoebe* doubted but that Vapours are 
the principal Caufe, and con tribu te much more to the 
Produclíon of Winds., than Exhalations tío. 
ij. That 15, TUe'Rsafon why Ariflótk was not of this Opinión 
v^hfleict írja ^ íes nothing againít me : For though the Winds are 
whiás frtm caufed chiefly by Vapours^ yet they ought notwichíhnd- 
having the ing that to have as much the Property of drying as if they 
¿y?»? 7 °^ pro c ceded wh olí y from £xhalations¿ becaufe the great A- 
gitation which the Particlcs of the Air and Water are ín> 
makes them carry ofí a great many more Particles from a 
moíft Body than thofene wones which they leave upon k. 
16. Titas 16. Ñor is it to be doubted but that che Winds do fix 
í^z/Ví f° me ncw Particlesj and that there is no Wind how vi- 
miatisZoifa olent foever ; butdoes fomewhat moiften a Body that isper- 
fedly dry : For we find by Experience, that if we dry a 
Linnen Clorh before rhe Fire, tilí ít will ñnoak no longer, 
ib that áll the Moífíure is gone outof it* and then expoíé ic 
a little while in the Wind;, it will not be fo dry as it was 
before, bnc if íc be held co the Fire> ir will fmoak agaín. 
17, wtuit 17. What has beeri faíd concerní ng Winds is conrirm- 
h Jblnt%nJíi e ^ ky Experíence in an JEolipik, which is a Veffel macle 
« tmfirmed of Copper or any ocher Mecal of rhe Shape deferibed ín. 
b Expetitncc die Figure. The Cavity of it is at fírft ful! of Air only 
^ wí ^oli- whicrj is made to dilace it felf, by pucting ir near the Fire 
Tab. XY. túl che far greaceft Part gers out at the Hole A ¿ then 
Fi E* the fmall Neck A is dipped inco a VeíTel of Water ; and 

as the Air in the Molióle condenfes by growing cold ? the 
Water enrers inj in the lame manner as we formerly faíd 
the common ThsrmomHtr was filled with Aatta-Fortiu 

This 
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Tilia being done, che JEotyik is placed in the Situación 
yon fee ín the Figure* and the low Pare DEF refiing 
upon fome red-hot Coata the Water contaíned in \u 
rifes gradually in Vapours, which fly abont in the Space 
DCBF, and daíh againít one another> and make thaie 
which they mcet with nearthe Hole A to co.nae out there 
with a great Forcé : Theíe Vapours carrying the Air along 
with them, produce a Wind* which continúes till all che 
Water is evaporated or the Fire goes oui j and this 
Wind has all the Properties which we obíerve in thoíe 
which we take Notíce of upon the Surface of the 
Earth, 

18. We may compare the Caviries of Mountains to 13, ^ 
the Hollow of an ¿Eoliftle ¿ che . Heat which is in the Cwi*ñf*n 
Bowels of the Earth to the Fíre which dilaces the Water 

in chis VeíTel ¿ the Water carried by [he Sea in fe v eral and un ¿Eo- 

fubtorraneous Channels, to the Water contained in it: and 

the Cliinks of the £arth } through which the Vapours get, 

to che Hole of the ¿£oli$ik. *But becaufe the Smallnefs of 

thíü Hole contributes to make the Vapours come out 

with fo great Forcé ; and becaufe ic is very probable íhar. 

the Chinks of the Earth are not fo fmall, or at leaít, thac 

the great Number of them is equivalent to one large 

Hole; therefore it is very difficult to believe that the 

Winds íhould be fo violent as they are fometimes> if fome 

other Circumftances did not contribnre to their Violence, 

Now it is certain 1 that there are Mountains fo ranged, 

that they will not fuffer the Vapours which come out of 

the S id es to take their Courfe buc onc particular Way ontyj 

and this muft make them go with great Violence and 

Swiftne fs. 

19. And if there be a large Extent of Country in *.9> 
which there are no Mountains^ there may notwithftanding l y^t! f J7íÍí 
that be Winds generatedj becaufe the Vapours which i» ^.w* 
move upwards at firítj may be determined by proper ™^]^¡ J¿ : 
Mifls or Clouds to alter their Courfe and to move^^*^ 
fideways afterwards, 

20. We 



r, That thtrt tire McnntMní fo 
rwgcdt &c.) « Whacever is feiK 
Ci fortlt fxom Moorí and Rivera 
" (which is a great deal and conrirííi- 
" ally afeen di ng) in che Day-Time 
ft is Fcwd for che Sun ¿ in ihe 
tC Nighc-J"íme ic is not coüfumcd, 
ft buc is contained becween the 
Sí Mountains, and J^epcin a parúcu- 



tÉL lar Place ; Wher¡ chis is FulJ and 
« hold no more, buc is prefled 
tc on one Si de and ib gors aJong 
" one parcicular Way ; chis is a 
Wind. Wherefore it preííés chac 
« Wuy wbere there is a ítcei '" r - 
tl Qgfi fot ic, and more Room ¿ur 
c < cbac which is heaped rogeth^r co 
* s lunintü, Stncc&'s natnr^ &£¿fi* 



2oS 
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^ao. Why 20. We may add to thjs, that an equal Quaiuuy of 
tht%*(™ Vapours is noc raifed every where alike ¿n chis Globe 
prc^u which is compofed of Earth and Water ¿ and that tboíe 
%í hÉ tÁJ ^ jT which a rife ouu oí" the moiñeíl Placea being much great- 
y™ íl/ er ín Quancity than thofe which rife out of orher Places, 
Land in the have more^Power to dilate the miel ves and to go towards 
N '* h( ' thofe Places which are dry. And chis ¿5 che Reáfon why 
when the Sun heats the whole Hemiíphere upon whicp 
k fliincs, the Air is carried from che Sea to the Landj 
and fo cauíes a Wind from the Sea : Whereas when the 
Sun is fcr ? becaufe the Earth preferves its Heac much 
longer than che Wacers, which lofe thcírs in a very litde 
while (according to that Law 3 The kfs foiid Bodies an¡ 
the iejs whik do they preferve their MoSion) di e refere more 
Vapours rnuft chen arife ouc of cheLand chan out of the 
Water, and confequenriyj they will carry the Air along 
with them from the Land to che Sea, and fo caufe a 
Wind from the Land. 

# 



CHAP. XII. 
Of MISTS and CLOUDS. 

i. lio» QO long as the Vapours and the Exhalations which ac- 
Jvíyíí and company them are ín fo great Moción as to produce 
ftmlt ar£ Winds, and to hinder their Partióles from uniting cogether? 

it is impofíible that they fhould fo much darken the Air 
as to be perceiv'd 3 becaufe the Action of the Líghr. which 
paíles through it, is not at all ínterrupcedj ñor any ways 
refle&ed ; but when tbefc fame Vapours 1 come to lofe the 
Agí catión they were in by Degrees, and co ílop ín any 
particular Place in a large Quantity, and the Particles 
of Ehem to unite togemer ; they rnuft .trien, neeefíarity 
hinder the Aclíon of the Rays of Lighc from pafling on 
beyond thenr, becaufe there being a greac Number of 
Drops of Water onc abo ve ano chen their feveraf Super- 
ficies will refleít them all ; And thus the Air becomes 
darkj and a Miji or a Cloud begíns to appear iñ the Place 

where 

i i-~Tu lofe thé¿4git4tim they w¿n? I Rain, S££ the. Notes on Cbap* H' 
ice) por ihe Cavíes of Clüfcds W | Tttrt I* *Ari\ 41, 
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wnerethis Col lecl; ion of Particles of Water is* and of íach 
a fiignefs as the Space which ic pofTefies. 

2. If che Particles of Water which ítop in tbís manner 2= 
and are fufpended in the Air, retain fo much Moción as to * Hd 
Üip by each ochen they muft compofe a great Number fiZJJL* 
of very fmall imperceptible Drops of Water • But ii ^pófid vf 
their Motion be entirely ceafed* itís evidente cha: beca ufe wZlr %d 
they flop by each other wkbout any order, they muft fwetimesvf 
compofe a very chin and very lighE Body , which not be- Fiefei r f Iu * 
¡ng liquid, ought racher to be called * Ice, or very fine 

Snow, tlian Water» 

3 . But whether a Mifl or a Chud be made up of ímper- 

cep tibie Drops of Water or Ice* it is cerrain chat neitber c¡úndf * re . 
rhe one nor che other can fall to the Ground but very tht^íu ** 
flowlyj becaufe thefe Drops of Warer or Pareéis o f Ice 
have a very iarge Superficies compared witb the Quantity 
of Matrer they contain* and confequendy have but iiede 
Weight to overeóme the ReGífcance which íhe Air they 1 
rneec wich makes before ir divides it felf, To which we 
may add, that the Vapours which rife ouc of the Earthj 
and afcend to a great Height, not only hinder rhe Matrer 
of which Mifts are compofed from falling ■ but may 
make it afcend ftill higher* fo r,bat that which was a Miíí, 
may in a fhort Time become a Cloud. 

4. Ic is to be obferved ,alíb, that if the Particles of 4- Qf tfc 
Water which" zíctná in the manner now mentioned, in ff?™*^*' 
order toforrn Clouds, do notgo very far before they lofe thicbmy be 
all cheir Motlon ^ then they do not give the Exhalations, f°rm*d+ 
which arifealongwíchthém, time to feparatethemfelra^ 

in chis Cafe therefore they muíl neceffarily be blended to- 
gether : Bat if the Vapours have Forcé enough to ra i fe 
themfelves to a íüffídent Height, and meen wich no Ob* 
ftade to hinder them from contínuing on ín théir Courfe 
for fome Time ; then* becaufe they can eaüly niové che m> 
felves and fly offi they will gct uppermoíl ; fo that chere 
will be two Clouds as it were 3 che hjgheft of which iá 
made up of Particles of Water or ice, and the lo ve: 
one of Exhalations only : And if after thts> there arifés 
other Vapours and other ExhalarionS; which afcend in tbe 
íame manner* they will fos m a great many diffvrent Bcos 
or Banks of Clouds compofed of Vapours and Ex hateabas 
by Turns. . ' 

vol. it:; O C H A P. 

1. Ice or -very fi J} c Spow, &o) | íücb Qbuds as thefe by Reftf&íftft 5 
Coijceniing Parhtjkns ánd Gíreles ] S«. 'ff«*fWtti\pQ&h\\m&it Worki* 
vmch [hey cali fW-r, formad iú \ 
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m 

Of Rain^ Drizzk, Dew, and Evening Damps, 

i. Tha£ \ S two contrary Winds may catife a Mift or a Cloud 
^Z^frZf' ro ^ e f° rmeaj by bringing togecher a greac Quantky 
útychRlin of Vapours into one Place j fo it may napocn, that a 
íoft/iff/. ver y ftrong Wind blowing upon a Mift or Cloud, may 
carry off its Parts one after anothcr 3 and make it take 
the Form of Vapours again, and fo in Time a 11 the Clouds 
may be diilipated : However this is not the ufual VVay in 
which they are diilipated : the common Method is, that 
the Cloud diflblvesj and falls al! down m'Jtam: The 
only Difficulty io this Matter is, what íliould caufe the 
Parts of a Boay which is fo thin as a Cloud is, to thkk;) 
and become fo denfe as to acquire a Forcé fufficient to 
overeóme the Reíiftance of the Air which oppofes its 
Fali- 

i, The i, If we believe the common Philofophers or rather 
nhntftht*' ^ e common People, we muft fay 5 that this Forcé is 
faiting of owing to the Coldnefs of the Place where the Clouds are, 
Rain, becaufe it is generaily thoughc that Cold only has the 
Power of condeníing any thing. 
3 , Horo 3. I do not fay but that Cold may fometimes contri- 
ato may b s bute to this, by making the Imall ihfétifiÉle Drops of W ater 
^¡Jj^iiJ^f which were difperíed about in the Air, meet together 
Rain/ and be con verted ínto Rain, which perhaps would other- 
wife never have met;. Fon I readily own, that the groífer 
Parts of the thickening Air, may by approaching each 
other unite the infenfible Drops of W ater 5 which other- 
wife migbt never have uníted together, and confequently 
make them capable of defeénding : I alfo acknowledge, 
„ that when the Vapours are juft rcady to be converted 
into infenfible Drops of Wacer, the Cold which comes 
upon them, and which condenfes the Ain may aííemble 
a very large Quandty of them together, fo that they may 
be heavy enough to fali down; And this very well explains 
how it may íbmetimes rain when it ís very clear and be- 
fore there is any Cloud formed : But I think alfo that 
thereare other Gaufes wbích are more common, by which 
tlie Clouds are condeníed» and which cauíe them ro 
be converted ínto Rain, 

' 4. Fof 
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4, For ftrfh ic is evidente that when the Wmd blows 4* # 
agaínft a Cloud and does ñor carry it r entirely along with ^"t^c^fr 
¡t , it muil tmkc che Parts o f the Cloud approach nearer 0/ R*üu 
cach other, and caufe a greac many Drops of Water, which 

were infenfible while at fqme Diítance frotn one another, 
to join together, and tbereby compofe very^Iarge Drops, 
whoíe Weight makes them to dcfcend. 

5, ít is alfo evidenc, that after any Cloud is formed, 

there may ílül rife other Parts of Water tn the Form of ¿ f ¿ (0 a t / pB j 

Vaponrs, which may continué to be Htrie agítated afcer ***y mak * 

they meet with thofe which were ílopped before> fo \ l n 

that by joimng with tbem> they may become beavier 

and acquire a fufficienr. Forcé to overeóme the Reriftance 

of the Air which can no longer hinder them from fal- 

ling. 

6. But that which is the mofteommonand 1 the moft ef- H fj ™ a * 
feítual Caufe of the Cloudsbeing con verted into Rain, is J$$iq u *. 
the Heat of the Air which is near the Surface of the *[iyiwdcnfe 
Earth and which is carried up to a confidcrabl¿ Kcighc by í*' o 

fome Wind : For chis hot Air, arráying at the Clouds, ' ° úm * 
difpofes that very fine Show ? of which they are corapo- 
fedj to melt and to condenfe into a great many ímatl 
Fíakes, which overeóme the Reíiftance of the Air and 
ftli downj and at laft being cntireiy diíTolved by the 
Hcat which they meet with in thofe Places through which 
they fallj they are converted into Drops of Rain. 

7. And thefe Drops wiil be very large, if thü Cloud be ¿; o Hov f the 
denfe, and che hot Air gets co the upper Pare of it ¿ for aX^Lyb* 
then every thing confpires to make the fmall Drops of va? i^g* 
Water or Pieces of ¡ce to joín a grear many of them cc- 

gether, and to compofe very fenfible Dropi at firíV which 
defeend by their own Weight ¿ but which aftervvards in- 
creafe very much byjbining them fel ves with thofe that 
they meet wich¿ as they fall ebrough the whole Thickneís 
of the Cloud. 

8 + But if this hot Air reaches to the Bottom only of ?* 
a very thín Cloud 3 the Drops muft neceílarily then be R¿* /: "f 
very íinall > and if befides this the Heat of ihe Air be mafc 
very modérate, thefe Drops wiil be fo very fmaü as not 
to compofe Rain at all but only Drizz/e* 

O 2 9. As 



t< The rnoíl iffifttitíl 'Cavfl nf the \ tbe EiaíHosy of ihr A ir- Sce tht 
Ciando & c .) The moft effeftual 1 Ñoitt ™ Cknp. i a. yá'r/i,^l> «/ tkt 
Ciiufe of Kain i& the \veaknin¿ uf I frfi Srart* 
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9 , Hoto, 9. As ta Dewi there is no great Difficulty in compre- 
prwtmadc* ^ending ^ ow t | iac i s f or med, if we confider that when it 
is morí clear and calm 3 whích ís the Time when tbc 
De<w falls, there is always a great Quantity of very ímall 
Parts of Water^ which fiy about in the Form of Va- 
pours m 7 tbefe gradnally lefing the Agitación they were in, 
gather a great many of them together and fall downm inferí- 
Sble Dropsj which generally ftick to the Leaves of Plants, 
and then uniting with each other> they are con verted into 
Water, and the Dew becomes viiible. 
io» ofthe 10, This generally happens a ¡ittie befoire the Sün rifes* 
T^Dt^de k ecaQ k then the Aír not having been heated by its Rays 
fends* " f° r íb rae Time, ís grown colder, and is therefore more 
fitted toaffemble the Vapours which are inít: However* 
there are Places wbere the Air grows cool a Jíttle after 
the Sun is fet, and there the Dew muít appear fooner. 
11. Hw 11* If the Heat of the Air has been very great all 
Évtning Day* it may happen, ín fome Countries, that the Super- 
£4Hj?d[ * r * fieles of the Earth may be put into fuch a Motion^ as to 
fend forth Exhaladoras which rife up into the Air along 
with the Vapours : And becaufe chefe Esbalations lofe 
the Agítation they are in, a great deai eafier man the Va- 
pours do ; therefore they muít. fall down fooner, Now 
herein con fifís Evewng-DatHps ; whích according as the 
■Places or the Bodies exhaled are, may he very noxioos, 
For ít is very probable^ that what is exhaled out of any 
infeótious Places or poifonous Herbs may caufe a great 
deal more MifcMef* than íimple Vapours raifed out of 
the Bofom of the Earth, 
i&. a vni- 12. And it is a very great Miftake t© think that Per- 
gat Mifake £ Qm ma y entírelv guard aeainíl the Mífchief fuch Damps 
thcft D*m$u are capable of domg, by covenug up their Heads clofe- 
For as they are drawn in along with the Air in Refpira- 
tion - y it is certain that by en te ring into the LungSj they 
will do much more Hurt, and more eaíily corrupt the 
Blood, tban they can do by applying themfelves to znj 
externa! Pare oí the Body, which Is not fo tender. 
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C H A P. XIV r 

Of Snow y Haily and Hoar-Froft, 

IT was obíerved before, that tbe Parts oF a Cloud may r m 
begin to deícend though they be noc entirely difíblved j sm**, i £ m 
and that for the moft Part they are not quice meked nade, 
and turned into Drops of Rain, tiií they come near the 
Earthí where the Heat is gene ra II y greater than ic is bigh- 
jcr up in the Air : But if the Par cicles of a Cloud, which 
35 only condenfed and no way meltecL fall rhrough no- 
fhing but cold Air* then they may reach to the Earth 
without being diílblved* ín ibis Cafe, inftead of a great 
many Drops of Rain ? we malí bave a great many Flakes 
of Smivj whích cannot but be whitej becaufe thewatry 
Matter of which it is eompofed is very much ínterrupted 
by a large Quantity of Ain whofe Pores agree fo i .11 with 
thoíe of the leej that the Light Which endeavours to pafs 
through, is more eañly re fletíted back. 

If fome Part of the fallipg Cloud be melced, and it 2i 
afterwards meets with « cold Air which freezes it ágain, *»á the f¿- 
it isevident that that which then falta down muft be Hai¿ > % n)£ *f tím 
and the Figure of the Hail-ilones wiU be fo much the 
nearer to roundj the more they were diífolved befóre ; 
and che y wili be exaótly round, if the Cold by which they 
are frozen again, comes upon them when they are encirely 
meltetl 

3. Thus the re rauíl be very dififerent Sorts of Hail pro- ofB*it~ 
ducedj according to the different Degrees of Heat which jfwes in tbt 
h in the Place where the Cloud is diííblved : And if the Jhapctf Fj* 
Heat be but modérate» it may fo a¿t upon the extreme 
Parts of every litele Piece of the Cloudj out of which 
a Hail-ftone is formed* as to melt them and reduce them 
to Water, before it can get to difíblve the interna! Parts i 
and by that time thefe are dííTolved, che excernal ones 

O 3 may 



I. Ctld lAir nvhkh freesref it ffjjdilí, 
&c.) Ir is more likdy, thaiíts Water 
)n a VeíTel ín the Summer-time ís 
i m mediare! y rjrncd i tico Ice ? by ex- 
tefnally applyíng Sale and Snov/ i 
ío likewife t Drop, as \i falta may 



be turned intev Tceor a Hall-ífonc sn 
a Momenr., by fome partí cular Y.a- 
pours mirad togeiher iu che Air, 
the PhifpfipbUtfl Tra nfntt ¡o n s y hjf(fíi n 
231, 
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may be frozen again by the cold Air through which tbey 
pafs: So that the interna! Parts which are neareft the 
Cehcer, meíting, and by thatmeans growmgmore de-nife, 
jólo themfeíves to the external Ones, and fo form a Son 
oí folió Crup: ¿ in the fame marineras, we fee the Parts of 
a dry Tree recede from the Pith towards the Bark 5 wherc 
the Parts are fo cloíe and compacl: Jike Arch* that the 
interna! Parts which are conde nfed afterwardsj are forced 
to retire towards them. And as, in chis Inítance, the 
Fibres of the Wood which íürround the Pich ac a cer- 
tairi Diftance, when they come near the Bark and take up 
a larger Circuit? íplit in feveral Places^ and make Chinks 
like Stars> which are more particnlarly to be feen in the 
Part where the Wood is cut^ fo in like hpanrier, the 
Parts of Water in retiring from the Cehtér towards the 
Superficies^ as they frceze by Degrees, divide from each 
othcr in feveral Places. Thus if it happens that diere are 
three Filiares made which interfecT: each other in the 
Cerner of the Hail-ftone, then it will be fplit and divided 
into eíght Parts, each of which will be in thé Shape of a 
Pyjramidj the Bafe whereof is the eighch Part of the Su- 
perficies of the Kail-ílonej andtheTopof itj the Pitee of 
ice which before was neareft to the Center. 

4. Sometimes there falls fuch Sort of Hail-ltones as 
thcfcj and fometímes fuch whofe Pyramids are íharper, 
fo that their Bafes don't feeem to be abo ve the two and 
thirtieth Part of the Superficies of aSphere; which makes 
mechink, that, inthis Cafe> every eighch Part of the Su- 
perficies of the Hail-ftone is again fubdivided into four e- 
quaí Parts by three new Clefts. And if their Points and 
Corners do appear generally a lictle blanr^ fo as to be like 
Sugar-Loaves, it is owing to chis ^ that in thefe Places the 
Heat áflected them more> and di Solved the Partióles 
of Ice which were there. 

5 . The Figure of thefe Sort of Hail-ftones is not at all 
■wonderful or furpiizing compared with another Sort 
which are quite fíat and very thin, and which are íbme- 
times cut into- the Shape bf Stars with fix Points exadtly 
equah orinto thatof Rofes with fix Leaves, orfometímes 
into that of ílx Fhiuey-áe-!uccs connected together by the 
Points ; fuch as are repre Temed ¡n the Figure-, only they are 
much fmalíer and a grear deal more éxaófc". 

6. Sínce we never fee any fuch Haihftones as thefe but 
afrer a very great Wind, there is Reafcn to think that 
they are formed pretty ncarly in the folio wing manner. 
Firít., che Agitación of the Air cauíes a great many Par- 
ríeles, 
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ticles of Water* which fly abone ín the Form of Vapours 
to meet againft each otber as they f recaer, and to compofe, 
Hail-jEtoncs lo very fmalL thac they woüld not rail down 
by cheir own Weight only, if the Wind which blows up- 
wards did not hiader their Defcenr. But the Wind dees 
real ly blow againft them, and carries them up fometimesas 
far as the lower Superficies of a Cloud, where> by thac time 
they arrive> they are covered over with Vapours which 
ftick to them like a very fine Down. And now they 
may becter be called fmall Flakes of Snow than Hall-ñones, 
and are ibmething like to thofe little Things which come ofí 
from fome fort of wild Thiftles 3 which grow in the 
Country ? to wards the End of Summer, and which are fo 
very light, that by the leaft Motion of the Air, they are 
carríed abour* fometimes as far as the Villages* where - 
the Children play with them and cali them Barbes-% 
Dieu. 1 

7, When this happens., thefe Flakes of S now range them- 7 . H om 
felves upon the Superficies of the Cloud which has been th *f c ff**** 
made fmooth by the Wind blowing againft it * and be- ^¡f^t 
caufe they are very nearly equal to one anorher, theír Surfacof* 
Order is íuchj that every Fíake is furrounded by fix o- CkHdm 
rhers, except thofe which are at the Extremities of the , 

Leaf compoíed by them ¿ as any one may eafily appre- 
hend whó has learned but the firft Elements of Geome- 
try \ or as he may íee with his Eyes, if he places ieveral 
leaden Ballets of equal Bignefs upon a Trencher, or ra- 
ther federal Counters upon a Table. Thefe lacter are beflf 
for the Purpofe, becaufe they are fíat, as the Flakes of 
Snow we are fpeaking of are¿ the Down on the upper 
Part of them being rubbed ofF by their gtating againft che 
Cloudj and that on the lower Part> by the Wind preiÜng 
upon them as ¿c blows along. 

8. And there may be feveral Beds or ieveral fuch Kind g. 

of Leaves formed one under another^ withouc their be- feveraXBcdt 
ingjoined together^ for the Wind, which puts them into ** StTat «*f 
an undulaang Moaon? moves mole Lea ves wmeh are/e™-*?, 
lowermoft ibmewhat differently from thofe which are 
above them* But whecher there be only one Leaf, or a 
great many of thenij we may certainly afíirm; thau every 
one of thefe fmall Flakes of Snow r which are round and 
fíat, is the Matter out of which thefe Hail-ftones in the 
fliapeof a Star ora Rofe or fix Fiower-de-lucesj are im- 
* mediarely formed ¿ for nothíng farther is required to corn- 
pleat fo furprizing an EfFec~t ? buc only a modérate Heat in 
tte A¡r. 

Q 4 9. This 
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9- 9, This warra Air may be dríven from fome Parts neat 

fritTüto tht Eaith b 7 tbe Wind ■ Which Wind becaufe ít can 
*l?t*tmlny very eafily blow between two Leaves compofed of thefe 
Staru Flakesj wbere it meers with a direcl PaíFage, muft necef- 
la di y díffolv^ thofe remaining Par cíeles of Water which 
ftick up líke Haírs or Down upon the Superficies of eve- 
ryone of the fmall Flakes. Befides, this Air 3 by getdng 
into che fix triangular Spaces, which muft neceíTaríly be 
lefe between che fimilar Fiakes> when they touch one 
another, muir, alfo difíblve that very Ene Snow which is 
near rhe Circumference of them into Water ; the Parti- 
cíes of which being put in Agita tion by the Heat, join. 
themfelves to thofe Páreteles which remain undifíblved, 
and as íbon as tbe y are mus joined> they are immediately 
frozen agaín. Thus the Fardeles of Water which ftick 
up líke Hairs on the upper and lower Superficies grow fíat 
and are broker by being melued and frozen again, ahí 
every Flake by chai Means becomes tbínner, and is turn- 
cd into a fmall Píate of Ice : And as to thofe Hairs which 
mek in the Edges of che triangular Spaces* they grow 
denfe as they recede towards thofe which unite every one 
of the Flakes to the fix which furround it¿ and thus tbere 
are fix Clefts made in fix Places of the Circumference 
wheie the Heac can moft eafily come, which growing 
narro wer as they get nearer the Center ^ it is evidentj that 
every fmall Píate of Ice muft be of the Figure of a Star 
Tib, XV. v/ith íix Poinrsj fuch as is here reprefented in A After 
Fig* 7* which the leaíl Shake ís capable of difuníring them 
and making them rail down to the Earth feparately. 
ia, //«a» 10/ lf thetíeat of the Air be a iittle greater than what 
^'í^plm wa5 Í u ^ : n ow fuppofedj ic muft continué Ion ge r in thofe 
V f *R!Í*7 Places which are moft expofed to it 3 that is, in the iix 
m ¿puñHi¿d* Poines* and confequencly muft put them in Motion and 
make them grow blunt : By this Means* the fmall Píate 
of Ice, which before ivas in the Figure of a Star, will 
hpw become líke a Rofe., with fix Leaves> as it ís 
réprá^nted m B, 
i t +.ü**> ix. And jf the Flakes, of which this Hail is compo- 
Ha'Lfotifs f eC j 3 w ere at firft largor than ufual ^ it may happen, that* 
€ fkn™- they will ñor. only be divided ín fix Places, in Order 
¿fe are to form fix Poíhts 5 but that Part out of which one Point 
tfí&dsited: j s tQ fo rm Q$ t mzy be fubdívíded into three lefier 
PointSj by rwo frñall Pifiares made on each Side of thofe 
Hairs which joiti tó the Haírs of the nexc Flake ; And 
thus there ma y be twóPoitits formed on the two Sides, 
which may bend a lítele oucwards, becaufe the Heat &&? 
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ing Wíttí a lictle more Forcé diere? caufes aifo the CooP 
tíenátion to be íbmething more : Whence it follows, that 
ínftead of a fingle Poinc oF a Star or Leaf oF aRofe> there 
will be formed a Fk<wer*de~luce ; and inítead oF an en tire ^ab. xv. 
Star there wÜl be formed a Hail-ftone líke that reprefent- Flg ' ?É 
ed in C. 

12. If the Heat of the Aír a£t with greater Forcé flill l± _ offomc 
upon thefe Haii-ftones, ir will diíTolve lome of their Parts g m t c f 
propor tionabiy more or Jefe ; whence ir is eafy to colieft 

that there may be a thoufand difieren t Sorts formed. And 
if all che Parts of one Leaf be melced, wbitíf. the Parts of 
the Leaf abo ve and [he Leaf below it are approaching 
towards each other, the Drops of Water rhat are made 
by this Di flblurion, may fervej líke Glue 5 to join the cwq 
Sears together flat-ways, fo as to make them but one,. 
with twelve Poincs in their due Proportion, if they hap- 
pen righr. 

13. All thefe Sorts of Hail-ílones are generally very thíu 1 3. tvty t&t 
and tranfparent, becaufe the Particles of Ice of whích ^*j l f/ m * s 
they are compoíed are very cloíe and compaár. But TbitkerT™" 
fometimes there fall fome that are quite white and lar- 
ge r j the Rea fon of which is, beca ufe they meet with a 

grcat many Particles of Waten which ñy about in the 
Air, whích ftick to them as they fall down to the 
Earth. 

14. As the Vapours lofe theír Motion when they meet 14- of 
with Hailj fo it is eafy to apprehend that they rnay fome- %°¿™j tí ¿ If ^* 
times lofe their Motion when they meer. with other cold f r ^ Sh r " 

B adíes. And tbus ít is that fipzm Mfis and Hoar*-Frt?fis 
are formed > which cover the Earth, and ftick to the . 
Brancbes of Trees and to the Hair of Travellers, efpe- 
ciaüy on that Side where the Wind blows. 

CHA P. XV. 

Of Honey-De'W} extraordinary Rain^ and híanna. 

TJAVING thus treated of Meteors whích are corrí po- 1. m& 

fed of nothing el fe but Water 5 we muft noc forget S^J**"** 
to fay foriiething of fuch as may be made up of fome ' 
fct Matter which is round in the Eanh, and which af- 

cends 
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cends in the Form of Exhalations. Hcre itis to be ob- 
ferved 3 that if 5 whcn che Weather is warm and no Wind 
ftirring, a confiderable Quantiry oí V apours and Exhalations 
fhould rife up together^ and be in fo great Agitation as to 
afcend to fome Heighc ; then the Vapours^ which can eaíily 
diíengage trfcmfelvesj would feparacefrom the Exhalación^ 
and get above them and the Exhalations whofe Parts are 
more eñüanglcd^ and which cannot afcend fo high, would 
fiy about by themfelves in the Air nearer to che Earth. 
And if it happens that this Air be moderateíy cool in the 
NighCj tbe Vapours may conrínue to be in Ib much Mo- 
tion as to kecp the Form chey were in ; but the Exhala- 
tions, coníjfting of Parts whofe Figure maltes them more 
diípofed to be ac reír, will cóhdenie themfelves, and ga- 
ther intoa Miíh which will extendít felf over any Cóun- 
try in Proporción to the Quanticy of Exhalations. Tbis 
beingfoj if> when they meet wich any dry Bodies* they 
thicken incoa Kind of oily Licjuor, in thefame Marineras-' 
we befare faid* Vapours chic kned into De w¿ they will 
then makc that Hovey-dcw which is fometiínes fo trouble-» 
fome to the Coüntry-men. 
2. tvi>y 2. The Exhalations which compofe Honey-de<M y being 
Ho»cy-dcv> 0 f an oily NatLire^ it is evidenr, that they will íiick to 
^ontheCom* dryeft Bodies íboner than ro any other > and becaufe 
#nd how it ii Corn and fuch like Planes^ aregenerally very dry* at that 
ittjfínons t» Seafón in which the HQffly-déwÍ¡Ms 9 it müft be upon 
thefe Sores or Bodies chat ir is found in any large Quanti- 
ty ; And ic cannot but be very injuriousj if the Weather 
be very clear afterwards^ and the Sun íliootí, his Rays up- 
on thefe Plants ; for the oily Liquor which they are 
daubed over wich* beíng capable of great Heatj 1 burns 
them up and quite corrupts them, 
3 „of 3. If the Exhalations be condenfed at fome Díftance 
Skwríof f r orn the Earth, they will form a Cloud and noc a Mifí 5 
and by growing ftiü denfer, from fome of rhe Carnes by 
which Vapours are ufually coaverted into Water, they 
will compofe a kind of oüy Drops ? which being alfo of a 
reddifli Colour* gives Occafion for them to be taken for 
a ShotBer of Bíood^ fuch 2. as is related in Efifiory to have 
fallen fometimes. 4. The 



I. B'trxs them up and qtáte corrupti 
thtmi) P/íriy refüfies* Boa* iS. nhap. 
18, thac a great mah'y of the AricC 
<■ n ta a ti j r n> i'd j tka t Dev hurn r up , by 
ikr Jcorcbixg S&i, is tbe car.fi óf the 



Tic l.'w* Book 42. Se¿fc. xó. Tbtú 
W4S a Repórt of tts baiñng r,ümd 
JjIqqíI for ihrec D<iys nt a Ton?» i» 
Itflly i and in fcveval other Pl^cés ni 
iikewife rn* 



Ñtyty-dew 07) íVíJ) though hi;himfílt 1 r/y, JÍn&I» IL Cktip jó. It r,ú«td 



As ii related in ftiflozyi ívc.) 4 clus vi iré C 
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4. The Exhalations being very difierent in dtfferent 4» Pf 
Countries, according to the particular Nacurc of che Pía- $? m ** 
ces> they muíi produce very difieren t Effe&s. Out of 
theíe* Mamta* fot Inftance is formcd, which is of fuch 
frequerit Uíe in Pliyñck ; and which is gachered in the 
Morning from ce r tai a Trees to which ir ftícksf Of chis 
the re can be no Doubt 5 beca ufe k aíways ñicks on that 
Side where the Wind blows, As to any Thing furtber í 
úmt Manna is not fcmnd upon áll Plants, the R cafan 
is, bscaufe che Exhalatibos don 3 : every where find Super- 
ficies proper for them to ftick to. 



C H A P. XVI. 

Of ^tbunder^ Ltghíning^ and Thiinderbolts. 

'irtHUND E R } Litghtnmg> and Thtmder-hoitSy are the molí , t. 
**- íurprifing of all Meteors 3 and becauíc they are very 
óften accompanied with Rain and Haih the Order of fro * rf " 
Thíngs requiresj that after having treated concerning thefé, 
we íhould cndeavour alio to expía in how the ocher are 
produccd. Lee us imagine theiij that fomerimes a great 
many Clouds are formed one above anocher^ which are 
compofed al terna tely of Vapoars and Exhalations, raifed 
by the Heat 4 at different Timesj out of the Bowels of the 
Earth. Let us confider further, that the Seafon moft 
proper for this Purpofe being the Summerj during which, 
the Air near the Earth has Time to grow hotj efpeciaUy 
if it be cahn \ it may bappen* that fome Parts of this 
Air* may be carried up ? by fome Wind that rifes af- 
terwardsj to one of 'the hígheft Clouds* and blow againíí 
Eheupper Part of it ; fo that it will condenfej almoftin a 
Momento that very fine Snow of which the Ooud is 
compofedj by making thoie Parts which are uppermoft 
approach nearer to thofe which are under them: By thís 
Meaos chis Qoud will defcend whole upon the next 
Gloud under it, and that wich a confiderabíe Swifmeís,'. 
wkhout this latrer being able to deícend at áii \ becaufe it 
is hindredj by the ufual Canfes which fupportthe Clouds at 
a certaín Diftance from the Earth, and by che Wind which 
wejuft nqw fuppofed to be adíen, This being íb; the 
" ' • Air 
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Air which is between the upperand lower Cloudj is for- 
ccd out of its Place in fuch a raatmer, that /¿«í which is 
near the extreme Parta of the two Clonds gees out firftj 
and fo gives an Opportunicy for the extream Parts of ths 
upper Cloud to fink down a i ¡trie lower than the Middle 
of ít doe% and fo to comprehend a great Quantity of Aír 
i a id which ftriving to gec out by that i very ítraight and 
irregular Paffage which remains,, it is very eafy to imagine 
thac the Maoner im which it gets out muíl caufe ít to mate 
a great Noife* for the famc Reafon that the Air which comes 
out of an Organ through the Pipes mtekes a great Noife, 
Thus we may hear toe Noife of Thunder without feeing 
any Lightning, 

* r h*w 2. I confefs indeed that this Sort of Thunder cannot 
^Z%r7dí ma ke any very great Noife ¿ But becaufe the Exhalación 
£í£ffj Crack* whích are fometímes between the two Clouds, one oí 
which falls wkh great Forcé upon the other^ are gene- 
rallyío compreíTed in fome Places, ihat the Parts of the 
fecond Element which were mixed with the Matter of 
the firft Element j among theír líttle B ranches j are dri* 
veo out thence * ít happens by this Meaos, that the Efo 
hakrions which are in thefe Places, fwimming only in the 
Matter of the firft Elementa are converted into Firej 
which communícacing it fdf in a Moment to every 
Thin'g that is coro bufti ble all round * it dilates che Air pro- 
digio ufly, and proportionably increafes the Velocity wirii 
wbich it gets out From between the two Qouds ; Ani 
this caufesa not a rumbling Thunder 3 but a terrible 
Crack* k 

^Híw 3, Further, as the Fíame which proceeds fromExha- 
mldT 11 ^ " ^ ons IS c ^e pureíf. of alU fo is ít very pro per to puíli 
forward the fmall Glo bules of the fecond Elementa wich 

which 



I, Very Jirarpht aud irregular Faf- 
jAgty &~r.) * It is very common wiíb 

* us eo hold Water becwcen our two 
¿ Handsjoined togetheri and chen by 

* compre Ring ihem? to fqueeze it out 

< likc a Syphon. homecbíñg like 
' rhís ynu rnay íuppofi» to be done 
' diere, For ihe .Straítnels of che 

* Clnuds when thty are compreíTed 
c ro£eíher, f orces 0:1c the Atr wiijch 

< iíin the M'iddFe -¿-i and drivés ir 
£ órt as zvi Engine does. 1 ¿tueca* s 
Nat f¿ia:ñ. Book %* Chap 16, 

But ¡i b fnr rrore probable, that 
Thuiid^r is pmduced nni by the fal- 
lí^ oi the Cloiwísj butby'thckindUng 



of fu Ipb u reousExbalatl 0 ns- Thiis ^ 
rum F Ominan s makes a great Ncil fe- 
For fome fTiipburcons S:eams, at <*í 
ZíiíieJ tchen the Earth is dry- f afctUÁ- 
ing into the Air? ferment thtit j*M 
nítrons sfrtds, and fometimes taktn^ 
Fin?) caufe Lightnhig and Thutifa 
and fary Meteors t For the Mr 
bmnds tehb add VapturS Jit to 
mote F armen tatiorttj as apptarf by tht 
mfting ttf trpn and C&pper in it, thf 
birtdh'ng ff Firc by bfoíving % and tht 
brating f*f the Hca-rt by rfteatJf of Kí' 
fpirathft* Newc, Opr. p. 3 f r» Sfí 
aipi the Phtíofyhífaí Ttarjf^' r \\ 
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whích It is furrodhdcd, to the Objefis which are every 
where about, and rhey refledlng it co our Eyes, we muífc 
iiecefTarily havethe Sight of rhoíe Objecls raífed ¡n us 7 in 
the fame JVlanner as íf che San or any Fíame ílione upon 
them ; And m thís confifts Light?úugj, whifcb* according 
to what was forfnerly íaid concerníng Light atXl Soundj 
muft be feen before we hear the Thunder, notwithfiand- 
mg they are made together., or pcrhaps the Thunder is a 
little before the Lightning, 

^ Neicher ought we to think it ítrangej that the Thur> 4. m 7 
der continúes longer than the Lighming, íf we oonfider, fll^mJ^ 
that the Agitation of the Air, which produces the Sound, ™„£ 
may continué on, after all the Exhalacions wbich produce th * 
the Lightning are entirely eonfumed. But we ilsould add Ll 'i h ' Jlw ^ 
to tbiSj that the Clouds and a great many other Bodies 
likewife which are upon the Earth, caufe fe ve ral Echoes 
which make that rumbling which we hear after the great 
Crack of Thunder is over : And thís is confirmed from 
henee, that the fame Caufe whích produces an Echo wich 
Refp e£t to on e pa r tic ul a r P I ace s wi 11 o ot al way s pro d tice ene 
with Refpect to another Place ; and thus likewife, the 
fame Clap of Thunder is not heard in the íame Manner 
in all Places. 

5, As it may thunderj as was laid before* vrithout : r $~-f Tom '* 
Lightning, fo íü may happen likewife to iighten 1 withouc ^//^ 
Thunder ; for the upper Cloud may be fo íbaallj and may Tkanátr* 
alfo fall fo flowiy upon the lower one 3 that the Air may 

noc acquire a fufficient Agitation to produce any Noife. 
But notwithftanding rhis, the Exbalarions may be fo com- 
preíledj that all the Parts of them fwlmming oníy ín the 
Matter of the firffc Element, they may calce firc all at once 
in order to make a FlauV 

6. Further^ As the Heat, which makes a Cloud grow 
foheavy, as to fall very quick upon another Cloud, muft 

alfo be fufficient to duTolve fome Pare of the Snow of mth ¿™ 
which the Cloud coníiíisj it follows thatat every Clap of f^% e ^_ 
Thunder, the re muft fall down a very great Quanrity of dzru 
Rain, And fo we always fee there doe^ íf the Thunder 
be díreétly over our Heads. 

7I Thac 



I. Without TbttndcT)) te very of- 
ten bappen?, thac the Thunder, beifjg 
ai 3 very great J)ííhnce> is not heard, 
As Séneca very wdl obíervesr * What 
e ifaerij fays hc z does it not alfo li^hc- 
\ cn romerimes in a calm NÍ¿ht, 
^ When the Scgrs arpear ? Bus y olí 



e are to undcríiand-, ihat chere arí 

c Clouds in that Piace from v^hercíi 

c ch e . Ligh c ning cocéis, tSiough rh¿ 

í CvelliiTí of rhe íiar-.b viSÍ tiuc fuSít 



c us to fee them. ' 
'£ovk Chap, 2.6* 
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7. That which is commonly calledTíiunderj if it.breaks 
and tea rs any Tfaing to Pieces, is then called a Tfou7t<kr~ 
bofo. And becaufe it is a general Noción amongft the Peo- 
pie, that the hardfcft Bodíes ha ve the moíl Power to fpoil 
other Bodiesj therefore they bclieve, that beíides the Ligh? 
and che Fíame which come que with ib much Violente 
from betweeo tlie Cloudsj the re comes out alfo a very 
hard Body Which they cali a Thunder*-jtme ; And ir ws 
don 3 c fee eme of thefe fifi, at every Gap of Thunder, che 
Reafon is^ they fay ? becaufe it does not always dan it feíf 
towards the Earth, but gers out at a Part of the Cloud thac 
luoks aoother Way. But if chis were foj it is impoffibfe 
but that one of them íhould have been feen to fall at fom? 
Time or other, in fome of the Streets of thís * greac 
Cityj or in fome Courtj or 011 the Róbf of fome Houfe; 
which 00 Perfon, that I know ofi can afíirm that they 
have feem And it ís a very weak Rcafon> to fay¿ thac 
we do not fee them, becauíe thev are not darted dirceti/ 
againft the Earth ; for if they move flantíng or upwarcfe 
they muft at laft fall down by their own Weighr. 

8- But there is no'Need ofhaving Recourfe to a hard 
Body in order to explain the more comrnon EfFe£ts of Lighc- 
rtíng ; For if we coníider that Gun-powder which tajees 
íire in a Can non, hath nothing of Hardnefs in ib and ytf 
has Forcé enough to drive out a Bullet wich incrcdíble 
Swiftnefs^ and fomerimes to íplit or breafc in Pieces the 
Cao non it felf ; we jfhall be con vine ed that there is no 
Need of $.Thunder-ftoiie to tear Bodies in Pieces in the 
Manner we fee them, 

9, Not that it is impofíible for a hard Body to be ge- 
nerated in the Air* which may be taken for this imagi- 
nary Stone; if there fliould be in the Air auy volarte > 
Saks, mked with fulphureous Exhalado ns, andanyother 
more terreítrial Exhalations^ fuch as thoíe which fettle Hke 
Mud to the Bottom of Rain-water^ which ftands coyered 
for fome Time: For we find by Experience> riiatSulphur) 
Sattpetre, and thís Mud dried* if they be mixed togerher 
in a due Proportioa, vvill be con verted into a very hard 
Stone by the Fire as it were in a Moment of Time, 

10. Ñor is it at all wonderful that Lightning íhouldM 
upon Bodies which are at the greateft Height from the 
Groundj fuch as the Tops of Towers, fo o ner than upon 
thofe that are lo wer : For, the Clouds where theThunder 
is generated, being very high 3 and the Opening being ge- 
nerally on the Sides of them j the Exhalación which darts 

out 
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oüt thence, and whích moves flauming, míiíl ífrike againft ~ 
theBodies which are very bigh. To whicb may be addeo fur- 
ther; tbat if cwo Qouds which are joined togerher at their 
Enremities, be about to break in the lower Part, ít ougbc 
generally to be in a Place, díreítly under wbich tbere is 
íome very high Body^ becaufe this Body refifttrig at firíl 
the Defcent of tbe Air, makes it divide and íéparate on 
each Sidc* and thís caufes tbe Cloud, which lias the íame 
Determtnatiom to open exacUy in tbis Place 3 where con- 
fequently the Lightning can tbe moíl eafily defeend. 

11, Itis alío eafy co apprehend how L^igbcningmay burn j i, The 
Mens Cloaths and Hair, wichout doingf them any otber c***f*pfj** 
Mífcbief; and fometimes, fpend írs wbole Forcé upon fueh *¿¿h£i^ 
Things as refift it moít - y 1 in breaking the Bones, for la- 
flanee; winhout fenfibly damaging the Flefli : For, tbere 

being very differenc Sorts of £xhalations, ib me of them 
may be like Sulphur, the Fíame of whicb is very lighty 
and will take hold only of Bodies tbat will eafily burn : 
On the ocher Hand, fome of them may bt very fubde 
and penetrating, much of the fame Narure as volatile Saks 
or A^ua-Fortis, whicb will not meddle with Bodies tbat 
are very fofo but exert their whole Forcé upon hard Bo- 
dies, fo tbat tbey will diflolve Bones or Iron. ít is 
ver} true, that a Bone may alfo be broken only by 
the fhaking of the Air, in which tbat terrible Noife of the 
Thunder coníifts, when ir is very near us : For if the 
Sound of a very. Jarge Bell will fometimes make a Man 
who is very near it fhake fo as hardly ro be able to íland 
upon bis Legs ¿ the Noife of Thunder may be fuch as is 
capáble of breaking a Bone, And tbe Flefh may feem non 
ro be hurt, or at moíl only bruifed ; becaufe rbac is fo 
foft as to yield any way without Bre¿king T 

12. Laflly, Tbere is fome Reafon for aílirming tbat tbe n. 77. 
Sound of Bells may caufe tbe Thunder to ceafe j becaufe ^¡ff***? 
the Air which is near the Bell, fhakes thar whicb is higber arivt ¿¿ 
up, and thís Air may fo fhake tbe lower Cloud as to make »«« 



1 SilverU mdred tóchoí'it huffiíngttlíé 
' Bág ,j íirrd a Su r ord difluives when 
' the Scabbard is whole i and Ira* 
f rceksabout ihe Fikes withnur. ir \:\- 
1 ring che Wood : 'Wine conciiuiés 

* JtSfl- whctl the HtJJtríhead is broken, 

* huí íhís Stíffpefí does not Uft above 
' t » rée j. j 1 y ¡ . * StñUrfi N. i ; '§tt*¿ft i 
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ít fall down in Rain before che upper Cloud gets fo ¡ow,\ 
And when this upper Cloud comes afterwards to fall, ¡t 
can impelí the Exbalatíons in the open Air only 5 where 
tbey ha ve no Opportunity of taking Fire^ beca ti fe they are 
not compreífed together. Beíides, wben Partonly of the 
lower Clq:id is fallen down, the íhakíogj impreffed upon 
the Air by the Bell ? may difpofe the Exhalarions which 
areabove the Part which opens* to take their Courfe rhac 
Way ; fo that the Matter out of which the Lightning ís 
formedj beiog wanüng in the Place where it íhould be 
formed» ít is no Wonder that there is not any at all 
produced, 

CHAP, XVIL 

Of the RAIN-BQW* 

r, tPhai u # TT* H E common People are not more aftonifhed wfcü 
SXV¿¡¡ theyhear the Noífe of Thundcr, than the Philofophers 

are fiirpriíedj when they fee thoíe Colours* in the Shape 
of a BoWj which appear on a íiidden, ín rain y Wei- 
ther, ín that Part of the Air which is oppofite to the Suri j 
and which fo me ti mes dífappear al fo in a Moment, Thefe 
ColourSj are called the Iris or Ram-Boiu - 7 tlie Caufe of 
which has been for a long Time fearched after, but no- 
thíng round out fo as to fatisfy any reafonable Perfon* tiíl 
this laft Age. I íhall give fuch an Expli catión of it as I 
hope can be maintained. But that: we may lay afide 
all Prejüdices, and not engage our felves in confuting a 
great many Opinions which fome Pbuofophen have pro- 
pofed upon this Subje£fc j iet us imagine ourfelves to be 
the firfl: who have laboured to find ouc the Caufe of this 
Mcteor. 

L4£we- 2. The firft Thing that I obferve> is, that whenever 
7 *rc abmtthe we Colours, there muft al way s be fome Light ; 

Rebato, the Rays of which are either refieffced rb us by the Su- 
perficies oí fome opake Bodyj or tranfmíctcd through fonie 
Sort of iraufparent Body* which at the fame Time ít fdf 
is tinciured with íbrae Colcur ■ or elfe pafs through a Eoáj 
entirely rranfparent, but fo as to be fome way refradted. 
And fioce Experience does not teach us any other htit 

thefe* 
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thefe three Ways of difcerning Colours, it ís unreafonable to 
thínk that there íliould be a fourth Way which is not com- 
prebended i 11 any of theíe. And fince it is not at all pro- 
bable, that there íhould, in fo íliort a Time, be formed 
in the Air any very large opake Body, which is abíe to 
reflecí theLightj infuch a manner asítmufttio, to cauíe 
us to fee a Raín-bow, or any kind of tranfparent Body> 
which is at the fame Time ti n ¿tu red with Colon rs proper 
for the like Purpofe : And fince we are further aílüredp 
by Experíence, that the Air is ful! of Drops of Water, 
which are entirely traníparent and of no Colour at alf; 
we may reafonably conjeture, that ic is thefe Drops of 
Water* by which the Light is refractcd in parfing through 
them, that make us perceive the Colours, by tranfmitring 
the Rays to our Eyes with Modíficatíons proper and nc- 
ceflary to excite fuch Senfations. 

3, Thisísindeed a Conjeture only - But morder to fee ^ T hat * 
whether ít be well or íll founded, íet us confider what grcxtwnycf 
muft become of Rays, which, coming from a lucid Bo- % e a y* n „ hkh 
dy at a very great Diftaoce fuch as the Sun is, fall upon pi¿ npn the 
a watry Body, of a fpherical lMgure, as we know every ® r f* °f 
Drop of Water ís. Lee us tben examine the Scheme ; j^lSt 
in which we fappofe ADKN to reprefent a Drop of to tu fame 
Rain, and the Lines EF, BA, ÜN 3 and fuch like, which ^J%¡¡- 
come all from the fame Part> to be Rays coming from j/¿ fr ^ r s z 
the Sun's Center, which we confider as parallei to each ftaBms and 
other, becaufe of che vaft Diftance betwixc the Sun and us, "rlf^yiT 
This being fuppofed, fince itis evídent, that the Ray BA Fig.^. 
oníyis perpendicular to the Superficies of the Water, becaufe 
that is the only one which tends to the Center of the fphe- 
rícal Superficies of che Drop, and that all the other Rays fall 
obliquely upon the fame Superficies ; it is eafy to fee.* that 
ali the Rays which enter into the Water, except BA, will 
be refraéted towards the Perpendicular. Tlius the Ray EF, 
and thofe which accompany it, do not go díreclly to G, bus 
approaching towards the Perpendicular, go from F to K, 
where wíthout doubt fome of them pafs through into the 
Air 5 which has Pores there fit to receive them ; but as to 
othersj which are not thus dífpofed to continué on in the 
fame Way* they muft necefTarily be refkcTied within the 
drop of Water, along the Line KN, fo that the Aneje 
of Reflexión may be equal to the Angle of Xnádence. Af- 
ter this, the Ray KN, and fuch like, falling obliquely 
> upon the Superficies o f the Air, which furrounds this fmall 
Ephere of Water, can not encer into the Air> wichour. be- 
,V»l; 11 P ing. 
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ing refraded and going from the Perpendicular LM; 
Wberefore inftead of going díie¿tly to Y, they muft go 
towards P. 

^Thát ^ le is to be ebíerved alfoj that forae of the Rays 
tt^^T* whích come :o N 7 do not go out into the Air 3 ciü they 
rerk&etf'again to Q¿ where^ after beiog refraded, 
S™ ít^n* likethereíh che y do noc go dire£tly to Zj but-turn from 
íírTl^ y¿«J the 'Perpendicular TV towards R< Bul becaufe we are 
rj& f oót coníidering any of the Rays of LíghCj, but thofe only 
th^ílmc which can arTcci the Eye, wheti it k placed a little low- 
jrum,*/- er tban the Drop, asaboutP; we may affirm that thofe 
Tafrtnvd w ^ich are rejle&ed from N to Q^are ufelefe becaufe 
/^"d i a i tne y °*o not come to the Eye : But then we are to take 
pmws, Notíce, thnt there are o the rs as 2 3 and the iike, which 
beírjg refiracled from 3 to 4* and reflected from 4 to f > 
and agaín reftectei from y to tf¿ may at laftj by being 
reíraóted at 6 > come co the Eye at y 3 which is beneath 
tbe Drop, 

f ejJ>/*í 5 . Thefe Things are eafily underftood ín general But 
mfirvaiwii |p would koow exaclly how much every particular 
twRays of Ray refracred^ we muft do it by Calcuiation ; And 
Lightxvhkh U p 0n f uc h Calcuiation it appears, that thofe Rays which 

Trl^l/nt m U P 00 the fourch Part AD of the Spfaere, go on in 
uy. fu ch Lines as are here reprefented án the Drop ADKN, 

Tab. xvi. w hich ¿f we examine, we íhall niake three remarkable 
1 * Obfervácions* The firít is 7 that the two Refraótions 
which the Rays of Light undergo at cheir entering in and 
eoming out of the Globe of Water> are made both the 
fame Way* fo that the latter does not at áll deitroy the 
EftMr, of the former. The fecond is, that amongñ ali 
the Rays which come out of the Part of the Sphere AN* 
only NP and fome few that are very near it 5 are power- 
ful enough to ra ¿le any confiderable Senfatiorb becaufe 
only thofe come fufficiently thick and very nearfy paral- 
icé the Reft are very much divergíng, and feparate further 
from each other when they come out of the Globe^ than 
they did when they entered in. The third íSj that there 
is a Shadow beneath the Ray NP j for fince there is no 
Ray of Light which comes out of the Part of the Globe 
H 4> it ís the fame thing as if thís Part were comed 
witb an opake Sody : We may alfo affirm that the Ray 
NP has a Shadow abo ve ir 3 becaufe the Rays which are 
there : have no Effectj and therefore are no more to be 
conüdered ihanif they werenot there at ají. 



6. Fur-j 
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í. Furthcr y 1 Ic appears by Calculatiorij tbat the Angle 6- a*** »í 
ONP ? wliich the Ray NP makes with the Line ON^^^J 



t, It appears by Cakntúútm, &c«) 
Catteit in Order to Hiid the Diame- 
cer pf the Rain-bow, fearchedoutall 
thfe Aiigles which parallel Rays» falJ- 
ín^ upon a refraítiug Sphere and co~ 
nmigoucafr.eroneor rwo Reflexions 
made by che Superficies of k a make 
with che Axis of Vifíon, cáking at 
Pleafure íometimes one and íome- 
times anochcr Angte of Incidence, 
Tbus he gained his Purpoíe by goíng 
a great Way aboüt 3 and in a Mechod 
uot at all neceflaryj and which isalío 
very far from geometrical Exa£tneís. 
Whac bedid chitó by repeated Try- 
ais, the tamous Dr„ Haltty has done 
in a plaín and direct Mechod, in hís 
Difcourfeupon che Ruin-bow [inthe 
PkttafQphieaí Tratj]\i¿¿iúns Numb, 
267*) which icwill noc be amifs 
more fuJIy co exphin in this Place. 
It is co be obferved cherefcre » 

Thac ic ís nétéflary, that of che 
Rays which fal] parailel and conti- 
guos upon a refra&ing Sphere» 
thofe cbac are arTecCive or' pro per co 
producía Rain-bow» muft alfo come 
ouc of che Sphere paraJlel and con- 
tiguos Otherwife chey will noc 
come chick enough ro the Speíta- 
lor's Eye, to exhibic thoíe vivid 
Colours of rhe Rain-bow. Whence 
it folio ws» 

That thoíe eflfe&ive Rays, which 
come out after one Reflexión made 
by the Superficies of the Sphere, 
.nave all the {ame Poínt of ReflexU 
on . Thoíe v/hich come onc arter 
two Reflexions, are. paral Id while 
dug are refleíted, chac is, from one 
Point where they are refleíted to 
another : Thoíe after chree Reflex- 
iona, have all the Hime middle Point 
• of Reflexions: Thoíe after four 3 
haye their íeflefted Pares, which 
join che Jecond and third Foints.of 
Reflexions, paral leí. And ib on in 
a great many íucb likc Reflexi- 
ons. 

For lee 1ZE, be a 
Tab. XIX. greai Gírele of a refraeC- 
Fig* t* i ng Sphere j Lecihepa- 
ralíel and contiguous 
^ Hay s and whi cb lie in che Ph n é o Fi i, 
y rt > fall upon it i and afcer chey are 
tefradkdj lee them meet in che lame 
? ülntoí cheCijrcumferenc^nd then 



drawn cjfcáivtt 

after they are refle%i from i herí ce, ^! ritj " ' 
lee rhem go ouc in che Lines EM, & 
em. It is maniíeíl from rhe Na ture 
of che Circle and of Reflexión, chat 
the refíefeed Rays ZEj Ze> are re* 
fpeíHvcly equal co Zl r Zi y and 
Ehérefore ha% r e encirely the íame Po- 
úciori'with them, both with Reípeífc 
to che Sphere and to cacb ocher- 
MThence it follows, chac fince the Re- 
fraclions in E> t, and in I s i» ara 
equaJi, and che incident Rays KI, 
rtj parallé! i the emergenc RayslLM, 
etH, w\\[ be paral leí alió. W henee 
on che comiary, ic is eaíy co fee* 
thac ir che Rays are efFeclíve, chey 
have onc and che lame Pointof Re^ 
fíexion, 

For the faene Reaíbn 
ic will eafily appear, thac Tab» XIX, 
the eífedfclve K.ays Rlj Fig. 2. 
r¿, which go out after 
cwo Reflexiona, have íheir refleít- 
ed Parts ZY/. ¿> (which couneít 
the Points of Reflexions Q_aod Y» 
fC andj) para! Ida and oughc co have 
thac Pufician whícb was mencionad 
of che refleíred Rays in che feveral 
leerle ki ous . W henee it follow s fui - 
eber, 

Thac the cffeílive Rays have thelt 
Angle of Incidence ib ordered, 
that if chere be but one Reflexión * 
i es nafcent Incremetu or íinalíeft 
increaíe? ís double che Increafe ot 
che Angle of Refracción made in the 
íame Time. If rhere be iwq Re- 
flexions, che firfl Increment is 
tripje tbe latcer. If therc be chree, 
trjadruple 5 If fotir^ quine upíe, and 
lo on» 

For it is manifeft, 
ehac the very fina II Tab, XIX, 
Arch li, ís the nafceoc Fig, 1 - 
Increment of íhe An- 
gle of Incidence > Andíf the Scmidi- 
ameiers Cl, CZ be drawn 5 Gnce ClZ 
or CZ.I Ís che Angle of Refracción, 
the Angle i ZI will be che Increment 

of the An^leof Refracción genera- 
led in the fame Tim^ and the Arch 

1 / donóle che Angle / ZI, 
Here alio li is che 

nafren c Increment of Tab.XI3C» 

the Angle of Incidence i Fig* z* 

And if che Semidia- 

mecers CZ, '€%. be drawn, finca 
P i CZY P 
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drawn from the Sun's Centén is forty one Degrees, and 
thlrty Minutes* And íince* beíides thofe Ray whích we 

fuppoíe 



CZY, Czy are the Angles of Re- 
fracción , (becatne ZY is purallel co 
fjr) the Angle ZGe or the Arch Z=; 
is che Inciemenc of the Angle of 
Refraftmn. Btita.2* Arch 
— Árch ¿ Arch IZ^ Arch .-¿cj 
^ iWZe, ThorefarcI/— 3 Zs, 

By iruich [he íame Way of arj^u- 
Jng u may be pro ved, criar, it chore 
be coree or more Reflexión s, the 
R'ÁÓn of che nafcenr Incrementa of 
ché Angle of Incidence and Rcf rae- 
rían, is fucb as we ha ve allígned. 

Wherefore, in Order to hnd onc 
the Angle of Inridencc or a Ray 
which is efTeíHveaftera given Num- 
ber of ílefíexions ; we muíl End 
om ihac Angle, whofe n afeen t or 
¡ntinitely fin all Increment, bears [he 
fame Proporción co che Increment 
of [he corrdpondent Angle of Re- 
fracción) fiiad^ ac the fame Time i 
a¿ che gl ven Number of Refle&ions 
íncreafed byUnity, bears toUniey. 
And this Angle "will be determinad 
by the foüowing Lenima* 

Ltmma. 

Let ABC be aaob- 
Tab, XIX* tufe angled Tf i angle, 
Fig. 3. from whofe Vértex A 
Jet the Perpendicular 
AD be leí fa!l tipon the Bafe BC 
produced. I íiy» chat the Sides AC, 
AB rematning che íame, che nafcenr. 
I riere rn e n t of t he c jc terna! A ngí eA CD > 
is to chelncrememofche Angle ABC 
mademinefameti-me, asBD toCD, 

Dtmaji* 

Imagine the Si de AC to be turn- 
¡ed abone the Center A; And by this 
Mncion \is extreme Point C to car- 
ry the Line BCD into che PonVon 
Bcdi íb chai the Anglas CAc, CBt, 
by che nafcent Inc remanes of ebe 
Auglea B A C, ABC ; And lee ¿C, íD 
be joined. 

The Angle ACDís eoual to CAB 
and ABC j and che Angle A cd, is 
equal cufiAB 3 _ and AEc» Therefore 
che Exceís ot Acd above ACD> or 
the nafcenc Increment of the Angle 
ACD U eqnal to CBc and CA¿„ Kovv 
b^rraitlí; the Angle AcC difiere buc 
inhVrtely líe ele from a righc Anglej 
the CircJe deferí bed on the Ci^mcíei- 



AC» wíll pafs chrougb tbe Points D 
and c > and ehererore the Ancles 
CAc, QDc y iníifting on the fama 
Arch of that Circle, are equal. Tbe 
naícent Increment tberefore of the 
Angle ACDj is equal co CBc and CDc t 
that i¿, it i$ equtl to Dcd* Bqc che 
nafcenc Angles Dsd s DBcarecoeach 
ocheras cheir üincs a chatis* as BD, 
che Sida of tha Trlangle BBc co De» 
Now becaufe the Angle CDc is in- 
finltely fmali, De is equal to DC 5 
wbereíbre cha nafcent Incremen: of 
the Angle ACD, wiz,. X>cdj is to the 
Increment or the Angle ABC, 
made in che lame cinre a ííík* CBc i 
as BD coCD, C^Ej 13, 

Car of¡. 

Tbe nafcenc Increments therefofa 
of che Anglas ACD ; ABD, are 
as che Tangen es of thofe Angíesdi- 
reítly % a LVne baing drawn from 
che Point B parallel co AC ti 11 íc 
meets DA producad, As appcars 
from Pro¿>, 4» Xook VI. EwL 

The Ratio of Refracción being 
^iven ; co ítnd the Angles of tnci* 
cíe rice and Ref rabión of an effe£t- 
ive Ray, after a given Ntimber of 
Kcflejiions. 

Letany ttraight Líne AC Be taken, 
and lee it be fo divíded in D, chac 
AC may be co AD : as che Ratio of 
Rfif&éBpñ'i and lee ic 
be divided agaín in E, Tab. XIX. 
fo that AC may be co Fig. 4,. 
AE ? as the given 
Nunriber of H.eflcxÍons increaíed by 
Unity> is to Unicy, Having deícri- 
bed che Semicircle CBE on che 
Diamccer CE 1 from che Center Aj 
wich che Radms ADj lee the Arch 
DB be deícribed, ínteríeíling tbe 
Semtcirde in B : Lee ABa CB be 
drawn, then will AECi or ít$ Com- 
pie mane co rwo right Angles, be che 
Angls of Inciden ce, and ACB the 
Angle of Refracción required. 

Dtmsmjl, 

From the Point A» leí the Per- 
pendicular AF be leí fall npon 
CB producedj and lee BE be drawn ; 

th*4 
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fuppofe to come from chis Cenrer to the Drop of Wa- 
terj there come others alio from every PoirU of the 

Sun*s 



then WÍ1I Ehe Trian gles> ACF, ECB 
be fimilar. Now [he Sinc OÍ the 
Angle ABC, or ABF 3 is to the 
Sitie of ihe Angla ACB, as AC to AB 
or AD, chat is 3 ín the gív»n Ratío of 
R¿fraáÍQH [by ConJImtt.) Suppofing 
tlierefore ABF to be i he Angle of 
Incid ence, ACB will be the corred 
pondi n g A ngle of Reír ¿€úou , Fur- 
ihetj the nafcent Incrennent of the 
Angle ABF, is co the Increment of 
che Angle ACB, generated in the 
famc Time, as CF co BFj (¿y 
Lcmma) thar is, as CA to EA< (by 
jimiUrTriangUs) thac jsj as the^iven 
Number of Refiexions increaíed by 
Unity> is to Unity ( by Canflr* ) 
Wherefore, the Rada of the nafcerit 
Incremcnt or ibe Angle of Incí- 
dence ABF, to thelncremencof the 
Ángle of Refracción ACB, is íiich as 
is requi red (¿7 the Qhftrvathns a- 
bave) in the Angles of Incid ence 
and Rehallan of an e£Fc£Hve Ray 
after a given Number of Refleeli- 
ons. The Angles ABC or AEFrand 
ACB therefore are the Angíes requi- 
retí. & E. D. 

Coroí!. 1 , 
From the foregoing Conftru&ion 

&c. 

But the fbregoing 
Tab.XXVII. Rules ma£be round 
Fig» 3* in a more limpie and 

expedí ticusWay yeti 
lí ic be coníidered, rhat the frriaiJeft 
Incremente of Angles or Arenes» 
are toeaeh other s as the Incremente 
of ihcir £ines genera ted in the íáme 
Time, dircítly* and the Cofines 
the míeles inverfely. Ou che Cenrer 
C, wkh the Di flanee CA lee the 
Arch oí the Cirqle AD be defcribed ; 
then w'úl DS he its Sines, and ds [he 
Sine oF the Arch whích exceeds the 
Ardí AB by Dd the final leí* Dilv 
lerence that can be. Lee D/> he drawn 
perpendicular ¿o ds, and d¿> will he 
tpe Incremcnt oí the Sine DS ge- 
x nerated in the fame Time, Let DC 
be drawn $ ihen (bytbc fnñl Trhm- 
ikt DCSj Ddp) it m\\ be se ; CD 



of chis Pro ble m \ the Ruleof tbefa- 
mous Sir IJhac Níwhiü, For finding 
the Angle of Incidente» which you 
may ñnd ín his Qpthks? pag+ *4Sj 
may eaüly he co]lc£ted, For lee 
I be to R in the íUtio of JlüfracV^ 
I 

orí $ then will AC^: — AB ¿ let n he 
R 

the Number of Kefiiextons mcreafed 
by Unicyj and it will be «Ffl — 
FC, AFid becaure the Angle at F 
Is a righc Angle, therefore AOj 

CFq — ABa ^ BFí ; that \$, ■ 

K Rf 

AB^— nnFBq ~ ABj— BF9 ; an¿ 

therefore imFBq^ BFa ^ — j ABj 
4 RR 
E F 

—> ABq ; and again ^ 
AB 

l T - R R 

# — „ „ ■ ■ , t Whencc (if in^ 
V »nRR ^ RR l 

itead or « be puc its Valué, which ín 

the hrft Raí nbow is^ i in rhe fecund* 

3, ia the thirda 4,e¿-í H J ic will be 



^/]^RR- ABíFE " íh ^ 
^ Kadius : the CoGneoFlncW 
i dence. 



Whercfüre lid ^ 



CD xpd 

ConTecjuently (í&í R¿dius CD híng 
cvery tvktre (béfame) Dd or che 
pd 

fmalleíl Angle BCd k as ~, 

sg 

Now the Letrers ?/, I and R ílanding 
For che Atme Thing^as beíore, and 
puttíng ^ for the Coime of íhe An- 
gle of Inridcnce oF au efTecüve Ray» 
and ir for íhe Coíineof the Angle of 
the Refracción of the íame ; Sin ce 
n ís lo \ {by the Obftrvations abov¿) 
as the fmaíleñlncreinent of its An- 
gle of Incidence ? ro the Incremenc 
of tbe Angle of Refraílion genere^ 
ced inthe íame Time; and :h¿ In- 
cremenrs of thofe Anales are as the 
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Sun's Superficies ; we ought to examine a great manjr 
more effeítive Raysj and parcicularly that which comes 

from 



Incrementa of the SLnes dire&ly, | a/TrTTTJT^ So likewife ¡c will 
Cofines ch emfel ves 1 n verle- v 



andas the Cofines themfefa' 
ly ¡ and (ka.* fifi the Rfltio cf the 
Smts of hm dente and Refreí ilion is 
£tv£/i) che incrementa or the Sines 
oí lncídence and Refracttoib are to 
ch oiher {by Convcrjiou) as ché 
fíines chemfelves, or as 1 to R; 
Therefore n wi|] be to i as I to R 
dirc£Uy 3 and as % to <r jnverfely, 

, I R 

thaí is« : i : »— * * Wherefore I tr 
S <r 

ti Pucung therefore r for 

íhe Radm.i anfwering to ^ and <r i 
^/ r % „, ^ * wiH be che Sine 
of the Angle of Inciden ce anfwer- 
ing to chat Radia s 3 and (the R si- 
lfo *f Rrfrdíiion behig giwt) 
jt^/ , A — ^ » will be lIic Sine oí íhe 



-Angle of Refra&íon* and tberefnre 
I 

ks Coííne or o-, Wherefore in che 
Eonacion i c zz nR^ s ii for o* be 
Ibbftituted its Valué* it will be 
j^/i2 ri"^"'Ri r* S V — 

»R : 2 ; And (fqtiflTWg ¿he Parts ¿¡nd 

n 3 R- £ * ~ R * S. 1 * And (r f ;V- 
i?f«£ Eqtiatim into Prop'órtiúá\ 
urt d tsctraüingiheR eQti of tbe Te mu) 

j¿ the íame Proporción as before. 

Tbe foregoing Rules msy cafily 
ne reduced co anothd?r Fonn, which 
perhaps may appear íüinewhac more 
con ve ni ene íUll for finding the An- 
gJés of Incidépce arid Refracítipií) 
by Cyltilaiion. For pttttlpg f for 
the KaHiusi ¿i for the Sine oí : the 
Angle or Incidente, % for us Co- 
fines and s for tbe Sine of che An- 
gle of Refracción. Since in che firft 
Kainbow- 3R* : I a — R* : : 'A : 



[ be í R * 



3 — - 



1^ 
R 



R2 - li 
|», Wherefore 
l x - And becaufe 



I : R: it will bcí 



be fuund in chefecond Rain-bow that 



R 
8 

_ R 

V 



y I 

And in the thtrd S 



Ra - la 



Andfoof the reíl, 



The Tangent of the Angle of Tn- 
cídeticeof un erfeíUve Ray a Jscoth« 
Tangen c of che Angle oí Refra£ti< 
pn i as n to i. 1c iollows from 
what goes beíore, and from the Co- 
rpJlary oí ihe Lcmma* 

Trúb. II. 

The Racío of Refracción being gü 
ven, and any Angle of Incidente 
whaiíoevér : To hnd tbe Angle, 
which a Ray ot Lighc> commingour 
of a retraciing Spbere afcer a given 
Numbcrpf Reflexions, ciakes wica 
tbe A x i s of V i fia ns or incident R ay ¡ 
and íi> co hnd che Diaroeter of the 
Rain-boy/. 

The Angle of Inciden ce being gí* 
venj and tbe Raüo of Refraccionj 
the Angle of Refraclion ís given. 
Lee this Angle be multiplied by 
twice theNumber bí Rcfioxionsj in- 
crealed by the Number tv/oj and from 
the l'rodtitt, le: rv/ice the Angleof 
Incídencc be takcn i che remaíning 
Angle is che Angle ibdghtj g¿ E. L 

Demonjí* 

Let ClZEbe a greac 
Orele of a Sphcre ; in 
the Plañe of which lee 
Rl be an incident Ray, 
which afcer two RefracCions In the 
Poincs of che Circumference 1 and 
E, find one Reflexión beeween them 
in Z) comes oüc in the Line EM. 
Lee EM be produccd 3 tiU ít meetá 
che incident Ray Rí ? produced aifoj 



Tab* XIX; 
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from che higheíb and that whích comes from the Ioweíí: 
Part.of che Sun. Now the Sun ? s apparent Semidiameter 

beíng 



in X ? an4 from che Center C, 
Jet ihe Semidianiecers CI S CZ be 
drawn* Beeaufe the Angles CZI, 
CZE,and alfo che Angtes ZIX, Z£X, 
are equal ; CZ produced wili país 
thruugh X and bifcéi che Aj?g]e IXE. 
The Difieren ce oí che Angles CZ1 4 
ÍZJXi ¡salió equal toIXZ. ButCZil 
or CIZ is che Angle of Refracción, 
and ZLX is the' Difference becwixc 
that Angle and che Angle of Inci- 
dence C1X > Therefore iXZ is che 
Eifference becwixc ewícc che Angle 
of Refracción and che Angle of Inci- 
dente. Coníequently, the whole 
Angle IXE> is che Difference be- 
twfxt foiir Times che Angle of Re- 
fracción, and twice chE Angle of In- 
cidente. ¿Ü. E* D. 

Now lee che Ray RI, afcer two 
Reflexíons in Z and E, comeouc in 
the Linc cR» mceting RI and XE 
(che firít beíng refra&ed) in R and 
M. íEX* the esternal Angle oí" che 
Triangle fEM> is equal to che cwo 
Anglesj EeMt rME¿ and becauíethe 
Rerra£Uons in c and E are equal the 
Angles EfM, ZEX, areequaU there- 
fore the Anglcs íEZ, cME are equal : 
Buc ic is evidenc, thac che Angle of 
Reflexión íEZ or EMí, is double 
the Angle of Refraction : And it 
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has bcen dernonflrated, chat MXR is 
the D[rTercnce becwixc four Times 
the Angle of Refraúlon and t trice 
the Angíe of Incidence : Therefore 
d\c Sum of che Angles EMí orXMR 
and MXR: chatis, the excernal An- 
gle of [Ere Triangle MXR, is the 
Difference becwixc fix times che 
Angle of Refracción* and cwice the 
Angle of incidence. £. D* 

The íamc Mechod moít be pro- 
eceded in> if chere be three or more 
Ri'flecrions* But becaufe fuch Cafes 
belong ro che tíiird and fourch, 
Raín-bow s which are hardiy evtt 
feen in che Heavens, becaufe the 
Rays of the Sun beca me ib much 
thinner by every Reflexión i and be- 
caufe chey are very eafy ; I íhaH noc 
ftay to demon tírate them. 

Suppofing therefore, thac the Haiio 
of Rerra£Bon out of Air ínro Wa- 
ter* is whac the f amóos Sir Ijaac 
AVrofon obferved ; [Se¿ hit Opttcks^ 
p. nrj) wjc, ai 10R co3i, in che 
red Rays* and io^coSi* in the 
b'ue 3 then by Cal en la -ion accord- 
ing co the foregoing Rulcí, the Di" 
flanees of the Colours from the Ax- 
is of Vi Con (which is confirmed by 
Obrervacion) will be found to be in 
Rain-bow 



If the Speílatof be curned ftona 
tne Sun, 



If che Spe£aior be turned towards 
*íhe Sun* 



t Henee the Breadths of the Rain- 1 
lowsj and their Diílances from each 
oiher? may eafily be colleñed j fup- 
pofmg che Sun to be only a Poinc. 
, íut becaufe che Diameter is abouc 
3 C » To much muft be added to the 
Ereadch of every one of tbe Rain- 
oows > and fo mucb múíl be taken 



frorn tbeír Di Man ees from each qtíieí, 
that their truc Breadths and DíÜapces 
from eath other may be had* 1 
muft alfo be added to :he Dííhnce of 
the oucer- moft Cirde of ColourSjfrom 
che Axis of Vifioiij which palles chro' 
che Sun's Ccncer y and as much múíi 
be taken trom che Diftaíitre of thk 
V 4 tíiáe> 
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beíng about íixteen Minutes, it follows that the effeítive 
Ray which coraes fcom the higheft Part of che Survwill 

fall 



Innffinoí! Cirde 3 ín Ot¿ct to have 
r.he true Di/h%jes of thofe Gíreles 
iraca che Axis ot" Vifíon* 

Frok ni. 
In the firft Rain*bow i the Angre* 
which i\i efFective Rayof any Kind* 
jíidkes w ¡ tii í'uc Axis oí Vifion, be- 
iDggíyen í co find che Rario of us 
Kcíraéciorj, 

Let tb'e Angle af In- 
Tab. XDí. citierice be goc í For 
Xig, thai beíng faund, che 

Arjgle of Refracción, 
and coEÍéqtiently , the Racio oí 
Ref racii oo » wi 11 be gi ven 3 by ( Prab » 
JA or Core/. 2, J r¿i¿ t /.) Leí ABC, 
be me Angle of Incidente, andj 
any j*i\ren Line CA beirig Takcn for 
Radium iec AB be che Tánger^ or 
rhat Angle > whi ch being bífeQed 
i» D, asid CD being drawn, ACD 
wil] be che Angle of" Refracción* 
{hy Cor. 2. Prob. 1. ) Lee AE be ihe 
Tangent of double ibis Angle ; and 
bavíng drawn CEi che Angle BCB 
(by Prak II.) v/iil behalf a given 
Angie, and confequemly will ic Xelf 
os given, Suppofe íhen AE rí £ j 
BA- T 5 and therefor* AD ~ f T i 
AC ?Z r-j the Tan geni of che gíven 
Angle BGErí t \ And b^caufe the 
Line GD bííeSs the Angle ACE 
fíy ConJirnUkn) it wlll be (ff/ Fro/>* 
3. S osifr ¿7, o/ ac: CEi 

(^/ ACj +, AE9) : : AD: DE 
*V:jí refere DE ^ T ^/ Tx ^rr. 

ZY 

And T a/ ^ -*- rr 

2. r _^ 

T> And again T^/ SS +- rr :r; 
2 Sr — T'ii Thcn t ^ fqiiaring the 
Pj¿rtíj tind Rtáudiv/*} ic will be s — 
4Trr 

Now in order ro find our T - t 3cr ! 
BF be ícr faJI from che Poínc B per- 
pendicular to CE j Then, ít WÜI 
péj í-s rSe S^canc of che glven Angle 
itCÉj ii :ü che Tangen' of the f¡ime¿ 

ibacis. as \/ rr -r- ;f en f i fb ís 

f^(y^ TT rrj co BF = t 



á/^ « Agaltij {becauft tfo 

rr íí 

Triau yíes EYVF * EC A dr¿ ftmUar) EC, 
a^^r^ : CA, (r) r EB a 
S r - T r 

(S^t:BF^ . Where- 

TI ^ rr Sr - Tp 
f 0fe t ^ — r— m 

Tben f hy f^uartng the Partí) 



_ rT r v ; A r\á (by mttítiplyhig tU 
NvmerMort by toch otheSsDenomina* 
iors^jtrikhi» ortf the tqttivaltnt Ttims 
and by Tr¿mJpt>Jiticn} SSr* iSTt* 
-f-TTr 4 = SSTT íí +- aSTrr; í 
í 4 f f « And cxtra&ing (he Rcots) 
Srr — Trr ~ STí +- rrif, Wow the 
Valué of S, before foundi being fub- 
ílituced in íes Room, and the whuje 

divided by — — — * the Ecuación 

wm become T 5 3TTÍ 4- or 
T5 — - 5T 1 f— qrrt— o. Now by re- 

folving this Equar ion T wííJ be Fcund, 
and confequeBTjy, rhe Raiio oí Re- 
fraclion wi]l be found from v,'hac 
goes before. $±£. I. 

líow in Order to reíblve this Eqüa* 
cion, let V 4— t be pux for T 5 
and chin ic will be chrjnged inío thií 
Form V í — g, Vfí" a,» ? — qjrt — o» 
Which beíng red uced by che Rukj 
whích you have bríeííy demonñra- 
ted m pag, 271- of the famous Sir 
Ijliac Newton* s Algebra j and» íúp- 
pofin^ r — 1 , and the Secant of rhe 

given Angle *J rr+- *.* — s* it vnj l 
atlaftcórneotitV^ 3 \/ íl-t-ií^aíf 
5 \/ ¿ 3 1 f — a íf * Or V ^ 

ff 

" _ ± _ . "Jjl . If therefore 
5 -\/[ 3 -5-if ¿3 i¿ J 
í be added to. this* the Sam v.n\l be 
¿; T fought. Furcberj ic will eafily 
,'jppear, that the Sines of rhe An^ 
gles of lndd^nce and R¿fr acción, 
ar« 



* 
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fall upon the Drop of Water {meen Minutes higher than £ ab - xv - 
EF, as you fee (in the íecond Figure relating 10 the ,g ' " 

Rain-bow ) 



Vi 



iztíá 



tierefcre che Ratio of Refrac lüon is 

But T may alio be decermined by 
tbe tollo wing Conílruclion. (Bu: 
itísíu ppofed thac a íiraíeht Lineor 3 
given Length, may be fb placed be- 
tween two otbcr fíraight Lines gU 
ven in Pofttion, that when h is pro- 
ducid, it may pafs ihrougb a; given 
Poi 11 1 Jíí ípí . M¿tW* /*g, 7 73 » 

Leí any ílraighr, 
Tab. XX Vil, Lme be drawn, and 
in k takeCA ~ 4 r,, 
andCBr: 3;, and leí B A be bifefted 
in D- t having deftríbed an Arch 
of a Cirele on the Cenrer C wiih che 
Radius CD, Jet DK ~ r be ínferibed 
bit, and lerAR bejoíned; Having 
inftribed the firelghr Line da ±j DA 
becWKn DR and AR pruduced in fuch 
a Manncr as to país through the Poi he 
Cwfaen producediíiC will be:T T. 

For, 1er CG be drawo para] J el 
(o BRj and meet AR, produced 
in G i Tben {bccaufc th¿ Trian- 
ECA, RDA df¿r fimilúr) as 
GC is [o CA ; To RD ro DA* 
And again (tecaufc the TriangUí 
GCj &ÍÍR art fatúlar} as GC is to 
Ci, fo is d R co ¿ 4 or DA- Henee 
CA is [o ¿R a as co DR, And 
£*7 Compofithn) Ca CA is to 

Í^D DH 'l ¡«CAtQdR; bu: 
T 

FuríherCD?- Cdq-^ ííDXí/R (£j 
^13.. Bao* 21, uf Ettd ^ WJieEce 

«D. as ,/Rís mCrf— CD* Bar CA 
■KCd, is to ¿D> as CA is to ¿R. 

WtoreFore asCÁ is to dR ib is to 
5C¿- CD? 

Nowif for CA, ¿R, C<j> CB 3 be 
nMituced thek Valúes ; «jfe, ¿j. 

T*v T» V ■ And the extreme and 
T * 

mldíHe Terms be mukiplied hy each 
t[ " ír > 3nd then reduced > the fame 



Equatipn wíü come ouc as before* 
TJ rrí 3T 1 ij.rrf ^ rj if chere- 
fore DR be Radius, Ca will be the 
Tangen t oí the Ande oí Incidenct 

ft' £ * 

Henee wc have a Method of mez- 
furirig the Refra£tions of Liijuots 
or of any other tranrparent Bodies 
whaiíhever : viz.^ by expofing a 
Sphere^ of any Son of tranfparenc 
Macter to the Sun, and [aking by 
Obfervation rhe Angles which the ef~ 
feclive Rays or the fírír Rain-bjw, 
make with the Axis of Viüonj when 
they comeout of it* 

íi may be obferved here j rhat íjF 
tbe AogIe 3 wbich an eflfefttve Ray o£ 
a given Kind 3 in any Rain- bu w ? 
makes wiih the Axis uf Vifion, bé 
given | che Ratio of che RefraSIon 
of chat Ray may be round, precty 
mucb in the fame Manner as before» 
Fori the Conftruction being che 
Ta me as then $ fQppoíeBCA tobe tbe 
Angle of Incidence of 
t he effefti ve Ray of any TakX IX P 
Rain-bow propofed > Fig, 6» 
and che Angle ECA, a 
Múltiple of the Angle of Refra&ío:i 
of the fume Ray> according 10 che 
Nu m ber ot Reflexi o ni 3 ¡ ncrea íed by 
Unity y then will ECB 5 be half a gi- 
ven Angle, or half its Suppiemenc 
(byProb. II.). Wbencej ifCA be 
called r ; AB, T ; ÁÉ, S ; the Tan- 
gene of.chü Angle ECB, tt asbefore; 
ir is evident, that the fame £qua- 
cion will always arife^ rr— Trr ^ 
S tt -h-rrr j and tbat noihing clíe re- 
mains:, but as inthe foregping Fro- 
blern^ to find che Valué of S, and to 
put it in irs Room 3 in tbat Ecuación- 
Takc an Ex aro pie hereof in the te- 
cond Rain-bow» Suppuíe BA to be 
to DA ; as tbe Humber of RefText- 
ons increafed by Unicy, ísto Unicyj 
then DCA will always be the Angle 
of Refracción [hy Cqt. i* Pratk L) 
and in the lame Rain-bow DA — | 
T, and tbe Angle ECD double the 
Angle DCA. lii DA produced, lee 
A^betajien equal co AD. Then will 
DCrfjz: DCE j And then (by Prop. 3. 
and 12. Haott VL of Eudid) EC* ; 
C<i- C-Z CD5 ) : : ED* í Dd^( — 
é D Aí ) 



^34 
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Raín-bow ) the Ray GH doe^ whích being equally xc+ 
fradted as t;he Ray EF^ is tumed to I, and from chence 

to 



4t>A 9 .) Whence, EC$ - CD ? t 
EBj - 4D A? : ; C% : 4 DA A h 
fo ? £C ? ~ 4- -H 1 BE x 
DA i And CD^r =: CA^ +- AD9 ; 
'Which beíng lübftkuted f° r £C?> 
CD# ; tic will be, EDa +- aED 
2 DA (~ ED x J-PA * SP : ) 
EDg — f ™ j^u -f— 2DA x 

iu- al) a) : : ED; ED - aDA ; : 
CA? 4- ADj : 4AD7. And thcre- 
fore ED i 2DA : ; CA? 4- ADj : 
CA# gADj a ot ED; DA : : 
aCAy 4- *AD? : C As-, 5 AD^ i And 
¿¿if?fy> ED 4* 1>A EA) ; DA : : 
SCAj ^ AD^ ; CA? — $AD ? . 
Wbcnie It 15 cvídem that EA — 
3CA^ x DA — DA C 
h l Now Ice S 

* 3 and y Tj be pin íor EA A CA and 
DA reípe¿xively ? and it will be S~ 



and pucüng chis Ya- 



lúe of S furS in the Equatíon Srr — 
Trr ~,STí — m r; o>ic wi liberóme 
8 rr 

T4 h X5 - íBrrT* - z 7 r4 

t 

rr 

no* Or {pmeing j for — a thitís, 

the Tángent of the Compleraene of 
the Arlale ECb) T*- 4- 8JT * - 

The Problem beíng 
*?éh >%XVtt tb u s refolyed , it may 
Fig« 2. be confhuftcdin the 

folio wing ívlannerby 
Mcans of any Faraboía* Lee MAC 
be a Parábola, i es Vértex C, tbe Ax- 
is CDFKj che ParameíCT of the Axis 
H.C and taking a íhird Pare of thís 
for che Radius of a Circíe, iec J be 
the Tánger) c of Ehe Complement of 
tbe given Angle ECE* Ler AD n 
ij be un Ordinate co che Axis, and 
3er DF be taken equaí to -i c ; FK 
íCFj and from the Poinc K Jet KH 
be ere£ted perpendicüÍar*io the As 
is, and mcetthe ftraight Linedtawn 
through A and F, in H. Then 
having deferí beci a Circle on the 
Ce ncer H wirh a Radius equal to 

^/Ha^-h¿CK^ ) and having lee 



fall feom the Eoinc Mi whereitmeeti 
with the Parábola che Line MQj 
.perpendicular to AQ, drawn fronj 
che Foinc A paraLlel to [he Asij; 
Then MQ wiÚ be the Tatigent oí 
the Angle foughi to the Madíus qual 
to f CR. 

For^ íet HK meet the ñt^hi 
Line AQjn h and the ftratghtLuií 
ML, parallel co che Axis in L; \t\ 
M Q^meec the Axis i n P alio* Now 
fincé {by Conjlrtiüion) y CPv^ ^ 
HM ? ^ HA ? ; and HM ? ~ ^ \ 

4- L% j and PK9 DK « DPI) 
^ ^^9 ^ ^Dí^ x DF 4— DP^ i. and 

lh ^= M^^«r) = ^ 

-i- 2MQ_x IB +• IH^ i and JÉA> 



CR 9 - DP?- 2DPXDK H-MOJ 
-HzMd_x 1H. 

Fiircherj (from che Nature of tht 
Parábate) as AD^ : MP^ - AEj 

(S MQ 9 2MCLX A ^t) 

: ■ CD -—f ) i DP. WhenccDP 
MQ^7 -^^MQx AD 



CR 

2CD CR)- 



Alfa DK 
aADj 



CR 



■ ACR| 



And (btMftft the Triunfes ¥Dbt 

AlHdrc fimilar) IHr 4- 

3AD. Lee thefe Valúes be ÍTibíti* 
cuícd in che foregoing Equ ación fof 
DP, Dk, 1H, and it will produce 



? CR3 
>-2MQ^. Or -h- 4AD x MQ. 

-2CR ? x MQj- ^ CR 7 ? ñ y ' 
And /rffl/r, putring Mü = T, AD ^ 

J.J ? CR b be T 

3jt í ^ 1 Sr* T 2 - I7 r+ - ?' 
W henee it ís evídent that NÍQ. 1 * 
che Tangeut ot" the Angle íóngli t tc> 
íhe Hadius y CR» 
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to L* in ordcr to go at laft to ML where it undergoes ao 
equal Refraftion wích the Ray NP> and makes wich the 
Line ONV the Angle ONM which contaíns forty one 
Begrees, and fourteen Minutes. So likewífej the effeítive 
Ray QR 5 which comes from the lower Part of che Sun, 
falte üpon the Point R^ which is íixteen Minuaes lower 
dian the Point F oí the Ray EK, whence it is refra¿ted 
íqS> and from thence refledred to Tj where going out into 
the Aír, ir comes at laffc to che Place V? fo that the Line 
TV makes an Angle of forty one Jlegrees and forty fix 
Minutes wíth the Ray OT. 

7* In compüting the Bettdíngs of fuch Sort of Rays *j t úfthrie 
as 2 3 (in the firlt Figure) which we fuppofe to come ét !r% Sm **f 
from the Center of the San to the lower Part of the R a pT 
Diopí and after two RefraóHons atid two Reflexions* to Tal». xvr 4 
tend rowards the Eye in fuch Lines as 6 7; we find that Fl E'4* 
that which we cali effe£tive, and is reprefenced by the 

Line 



If tbe Roors of this Equatlan be 
íelíríd in Numbers, íec rhe Nume- 
ra! Tangen c of rhe Complement of 
the Angle ECB 10 the Tabiesj be 
Mttuced for J, and the numeral 
Rattius in rhe Tablcs for r > And 
tben a numeral Eouation wíll be 
giveít, which may be icfoíved by 
the common Rules. 

For In flanee, the Angle which che 
blue Rays makc wich [he Axis of 
Vifian in the fecond Rain bow, is 
Í4°- Sf- Half of chis» ~¿z. 

*7°. 4 ♦ 48" is the Complement of 
Angle ECB. And the Tangent: be- 
rr 

belonging to i:, (~ - J ), ji 12S 5-4, 

ruppofmg che Radíus (r) í. Thefe 
ttien heing fubítitucéd in the forego- 
íns Equatíon a for J and r 3 there wíll 
ariíe che numeral Equatron 14 ^ 4, 
0902832 T* - ;8T a - a 7 ~ o, 
By relotving of wh'tch, Tor che Tan- 
gen of the Angle of Incidente, wíll 
be found to be 2.977^981 ; And 
the third Part of this 0,052.5-317 \s 
í A 7" an E M t of che Angle of Re- 
íractión j an d th e correfponden c Stnes 
g í, ktí fe> will give the Ratio dí Re- 
«actionof theblue Rays ; Now thefe 
5in es are to each ocher, and confe- 
sé njiy che R atio of Refra cTion, as 
^/T» fjío^/x^ 4- í i thac i.7 3 
ai 43.263 t 0 3 1 or as 1 09 to S í 
Ttry nearly. 



The aforefaíd Equation has aJfb t 
negaciveRootjfxjc. — ¿, S 16227 65- í 
from whence ic may be garbered, cbar 
the Ratío of Refracción isvery nearly 
as 347 to 311. For chere are two 
Cnies of Reíra&jon, in which rhe 
eíFe£Hve bltie Rays of the ftcond 
RaiubüWj make the lame Angle 
f 5/4° 9' -Mwich. the Axis of Vifi- 
on ^ or wben the Ratio of RefracTi- 
ort isas 109 to 8 1 as in Rain Wacer s 
in v/bich Caíe the Tangen t of rhe An- 
gle of £n cid erice will be 2.977^981 j 
or as 34^ to gtij and then che 
Tangen c oí íhe Angle of Incidence 
will be ü".Stó'2^6fi And as r* 
this latter Cafe ; if che Excefc of the 
Sines of Incidence of difTerent Sores 
of Rays» abo ve rhe common Sine 
of Refrattioní be fuppofed to be al^ 
waysi n a given Ratio s Since the Ra- 
tío of Kcfraícion of che blue Rays, 
ís as 547 to gil i thac of the red Rays 
in the íame Médium , will be nearly 
as 346 to 3 2 1 . Whence it will ap- 
rjear by Calcula don according ro th© 
toregoing Rules^that in fuch a Médi- 
um, che red Colour will be oucermoíU 
and make an Angle of about 5^ gr; 
wiih the Axis o f Vifion, and the blue 
witbinj inrhe farneorder as the Co- 
Iours of che firñ Rain-bow. 
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Line 6 y, (in the third Figure) makes with the Line 8 ^ 
which comes from the Center of the Sun, the Angle 8 6 y 
of about ñfty two Degrees* Whence it follows, that the 
efféótive Ray which comes from the higheffc Part of the 
Sun y s Boáy^ makes with the fáme Line 8 6 an Angle of 
finteen Minutes lefsj and that which comes from the low* 
eft Part of the Sun J s Body, an Angle of fixteea Minutes 
more* Thus ABCDEF being the Courfe which an ef* 
feftive Ray takes 3 in comíng from the upper Part of the 
Sun, in order to get to F* where we fuppofe the Eya 
to be placed* the Angle 86 F is about fifty one Degrees* 
md forty four Minutes. So líkewife GHÍKLM beíng 
the Courfe which an effeótive Ray raíces in coming from 
the lower Part of the Sun* the Angle 86M is very nearly 
fifty two Degrzes) and fixteen Minutes, 
t.nfthe SL Becaufe we own that the re are a great many othcr 
thrft ?rm *~ Rays which are effeótivej befides that which comes from 
toXkkwefte t ^ lfi Sun's Center; íherefore there muít be fame Altéis 
c» ¿he Qw}$ tton made ia wliat we faid above concerning the Shadow; 
tfRMQ* p Qr Q f tne tnree j^ a y S drawn in the fecond and third 
Figures, the two extreme ones only have a Shadow ad- 
joining to therji* the rntddle one has none at all, Whence 
it is mantfeft, that thefe Rays have all the Conditipns pro- 
per to raife che Senfation of Colours like thofe feen 
Means of a Triangular Glaís Trifin, which we expía ined in 
the firfr. Part of chis Trcacife. * And we are fure in par- 
Tat xv. ticular* that the Ray TV (in the fecond Figure) ougbt 
Fig, s. to appear red¿ becaufe it is refracled towards the Side op- 
pofite to the Shadow; that the Ray LM (in rhe fame 
Figure) ought to appear blue* becaufe the Refradion is 

made 



&cj The Dropá of W^cer are here 
jüiciy eompáred wirhthe Prífm, and 
the Acetante of the Shadow is ríght. 
But che natural Cauíeof theíe Cotours, 
which iha Aurhor aíígns, ís or no 
Momentj becauío ic depends upnn 
principies which are noc truc We 
may racher aflert, chac thac laíge 
- Quaniicy of thick Lighc, or ihar 
Bundle of Rays colleeied togeiher in 
3 particular Poíncof che Drop ? may 
be looked upon as a lucid Body cer- 
^ninated on ail Sides by a íSbadov:» 
Thfíe Rays of Lighr, feni en ibc Eye? 
srf ritiíerant from one an other» and 
are ficted to excice difieren c Colourj¡ > 
acd :hey are difFerencljr refrafted as 
they tome one mto tbe Air, thongh 



the^ haví al! the fame Inciden ce whru 
they fall upon che retra£tmg Super- 
ñcies. Theíe difieren t Rays there- 
fore moft necefíarity be fe par a red from 
cactjoiher by Refracción, and cbevi- 
ríous Sons of ihem mtift In great 
Numbers cend difFerent Waysj anJ 
con requerid y chis lucid Pointof the 
Pmp muft appear edged wítb 0> 
loursj .rhac is^red, green : and htue Co- 
lours? muíl ar'ife from ihe ExtTtmitkt 
of che redj green 3 and blue Tmageácr 
the dun (which are pnúnted upon 
ihc Eye hy che difFerenc Dropsone a- 
büve another) m che fame maoner 
as we find rhe re do es in all Uodi^s» 
wherher brighc or opakej wbetj 
looked 2t íhrough a f ri/ai. 
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made by approacfaing towards the Shadow ; and Lafrly^ 

the Ray NP ought to appear Yellow> becaufe there is 

no Shadow at all on eíther Side of it. So likewifo k is 

eafy ro fee, thar for the fame Reafon the Ray EF (in the Taívxvr 

third Figure) ought to appear red, LM blue, and 6 y Fi S-4* 

yellowj fo that the irppermoft Ray in the thirE Figure^ 

produces the fame Effed as the lowermoít Ray ín the fe» 

cond Figure : It is alfo very evidente that the Rays of 

the fecond Figure ought to produce more vivid Colours 

than rhofe of the thírd Figure; becaufe rhe firít are 

weakened only three Times in the PJaces where they are 

refra&ed and refle&ed ; whereas the latter are weakned 

fbar Times in the Places where their Reflexiona and Re- 

fracüons are made. 

t>. What we ha ve now faid is exa£tly agreeable to Ex- ?*' An 
perience. For having filleda Gíafs Globe, of about three Prl^,Lfe 
Inches Diameter, with Water, and held ít ín rhe Sun ; g>Wj* 
when my Eye vvas in the Place marked V (in the fe- jE! ab « xv, 
cond Figure) I always faw a very vivid red Colour which * g 
feemed co cover all the Part about T¿ and, the Eye re- 
mainíng in the fame Place, if I held the Globe a little 
knver; or if without aitering the Globe, I raífcd my 
Eye a lircle hígher to the Place marked P> I faw the 
Globe, covered as it were with a vivid Yellow, all about 
the Point N , and if I held the Globe a litde lower ñ\% 
or raifed my Eye a little higher, fo as to be ín the Place 
marked M, I always faw the Globe covered with Green. 
or Blue, about the Point L. So likewife, if my Eye 
were placed in F (in the third Figure) I faw Red in the Tab. xvr: 
Place E 3 and putei ng my Eye in the Place marked 7, I Fi S- 4* 
faw Yellow in that marked 6 ; and laftly placing my Eye 
in M 3 I faw Blue or Green in L. And whích is wordi 
obfernng he re, the Coíours whích I faw, by Means of 
the Rays in the third Figure, were lefs vivía than thoíe 
made by the Rays in the fecond Figure * for thefe were 
fometimesfo bríght, as quite to dazzle one's Eyes. 

lo. Ñor is ít at all ítrange» chat fome Fhiloíbphers io, 
wbo could not make this Experiment fucceed, have W*y ^ 
doabted of the Truth of k : But I thought of a very ^^ 



eaíy Way of doing it, and that is, to try the Experiment ¿w'nrmrjfe- 
in a Place where fcarce any other Rays can come but CCtíf ' 
only fo man y as wili cover o ver the whole Globe? and 
ro fjuí: a Sheet of white Paper in the Place where the 
Eye íhould be co fee the Colours ; For then we íhall 

fee 
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íée Recí, Yellow and Blue, at the fame Time, painted 
very dlftiéUy upon che Páper. 
ir. II. Further j if we go on ffcill to raife or deprefs the 

cZffeaftke ^y°* f° ^a: ^ ^ e noc an y where in the Space VPM 
¡ n tne fccond Figure, or F 7 fyí in the rhird Figure, we 
&& ht ' , fhali fee Tío Colours ac all. And there ís no Reafon to 
FL^k P ftifpeót tbat che Colours which we faw before> were car> 
fed by other Rays chao thofe mentioned ¿ for if, for 
Example, the Glaís Ball be covered almofr. all over 7 fo 
that the Rays oí Lighc have no PaíTage any where buc 
at the Places marked F and N, in the íecond Figure, we 
íhall ítill íee them ¿ whereas we íliall fee them no longer 
if only eme of thefe Places be covered ; or íf any opake 
Body be put in che Hoie of the Glaís Globe where 
the Water is poured in to fill it* which may intercept ei- 
ther of the Rays FK or KN ¿ rhough all the reft of the 
Globe be free and uncovered. 
t^why I2 - Beíides the Difficulty of diftingutfhlng thefe three 
thtfñ (bree Colours, by reafon of the very great Vividnefs of the Rays, 
Cnhnrs are there may be another, if we make ufe of a very fmall 
Globe, and efpecially if ir. be furroimded wich very brigbc 
f&Tcgomg Ex* Objecls : For thefe Objefts íhake ib much thofe Parts 
M^thha °f chs E 7 e u P on whicri they deferibe their Images, by 
fmaii Gkb,\ the Impteffion they make, which excends irfelf a lítele all 
round ; that the eífecHve Rays which come from the 
fmall Globe, and terminare upon the fame Capil lamenta 
of the optick Nerve, are not capable of making fuch an 
Impreffion as can be perceived, But this Smallnefs may 
be compenfated by che Number; anda great many very 
frnall Globes> fuch as Drops of Rain are* fide-ways and 
above and below each other, may make the Space which 
theypoíTds, feem to be filíed wich thefe three Colours; 
provided the Place in which they are, be fuchj thac the 
eífedrive Raya belonging to them can come to the Spe- 
¿cator's Eye. 

What Now m or ^ er to findout where this Place is> let 

DroplofRaw us imagine a ftraight Line coming from the Center of 
un appear the Sun, and paffing through the Eye of the Spectator, 
wno ^ Báck is curned towards the Sun ; to be contiaued 
pf y¡j¡ 0 n. on to the Part oppofire to the Scm, íuch as VX in the 
s XV " f CC011 ^ ESgure and 7 X in the thírd Figure, This Line is 
Tab. xvi, that which íbme others before us, have called the Axti 
Fig- 4, of Vífw?h which becanfe it comes from a Point fo very 
diftanvmay be looked upon as párallel to all the Unes 
which come from the fame Point. And becaufe a righC 
Line falling upon two parallel Lines^ make che oppoíite 

alternáis 
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altérnate Angles equal ; if we imagine that there goes 
from the Eye of the Spe&ator., to the Pare oppoíite to 
the Sun, f where we fuppofe it to rain then) an indefinito 
Number of vifual Rays, which make three Sores of An- 
gles with the Axis of Vifion* viz. of forty one Degrees 
and forty fix Minutes ^ forty one Degrees and ihirty Mi* 
ñutes y and forty one Degrees and fourteen Minutes ; and 
that thefe Rays meet the Drops of Rain which the Sun 
íliines upon ; we íhali eañl y apprehendj that thefe vifimIRays 
make Angles of the fame Bignefs, with Lines dráwm 
frnm the Center of the Sun to thefe Drops; and confe- 
quenrly that thefe Rays are the fame as the effk&ive Rays 
which caufe the Senfatiori of Colour : Thus in particular* 
we are fure, that the vifial Rays which make Angles of 
forty one Degrees and forty fix minutes with the Axis of 
Vifwv* are the very fame as the effeclive Rays of Lighr, 
which caufe the red Colour^ as VT ín the fecond Figure ; T *k X W 
tbofe which make Angles of forty one Degrees and thirty Fl¿ " &r 
Minutes, are the fame as the effk&ive Rays which canfe a 
Ydlow, as PN in the fame Figure ; And laítly, thofe 
which make Angles of forty one Degrees and fourteect 
Minutes are the lame as the Effe&hé Rays which caufe 
Blue or Green* as ML. So that ail that Part of the Air 
where thefe Drops arej and where thefe vifuaí Rays ter- 
m\m:c 7 ought to appear tíndtured with thefe three Colours. 

14, Further^ ítiseviden^ that if the Eye be placed iti T . rhat 
the Vértex of a Conej in order tu fee the diíferent Objecb th¿ rG p s 
which are upon the conick Superficies, wichout having ™ hith "PP*** 
any Regard to their Diftance ; thefe Objeás muífc feem 2faf$Z\ 
tobe ín the Circumference of a Gírele. Now the Eye fírcU, and 
oí our Spedator is in the common Vértex of three Cones Z**'¿ f *¿ 
íormed by the vijital Rays, which make thofe three Sorts RaMm¿ 
of Angles before-mentionedj with the Axis of Vifion ; 
And the Drops of Rain which appeared, are in the Su- 
perficies of that Concj whofe Angle at the Verted is big- 
geñ, and which is the extenial one of the three» Thoíe 
which appear yellow 3 arein the Superficies of that Cone, 
whofe Angle at the Vértex is a líttle lefs : And Thofe 
which appear blue or green, are in the Superficies of the 
third Cone ? which is within the other two : All thefe 
Drops therefore ought to appear like three Girdles difpo- 
fed in a Circleí the one red, the other ycllow, and the íaít 
green ; And beca ufe the vifual Rays which come from 
the Eye of the Speífuaton make with the Axis of Tifón* 
Angles a líttle bigger ihan forty one Degrees^ and forty íix 

Minutes $ 
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Mnntes ¿ or a lítele leís than forty one Degrees and feur- 
teen Minutes $ they make alio greater or iefs Angles with 
the Lines draWn from the Center of the Sun to the 
Drops of Rain ac their Inter fe£tion ¿ whence it follows, 
that thofe Rays are the fame with íbme of thofe 
which befare caíied inefreótual, or incapable of raif- 
ing the Senfarion of any Colour. So that thefe three 
Girdles which are red, yellow and green, being clofe to 
cach ocher> and no colour ed Objefis befides near them> 
they muft form che firft. and principal of the two Rain- 
bows that are orcen feen. 
lSm0 f 15- ít is to be obferved i that when I jufi now de- 
famccthtr termined the Drops of Water that oughc co appear co* 
fuXto%- loure d> I excluded thofe which" meet with the wfual Ryt 
pVftkuñd* which are fuppofed to come from the Eye of the Specla- 
tor> and to make with the Axis of Vijion* Angles bigger 
than forty one Degrees and forty ík Minutes : But Idid noc 
mean to exelude chofe Drops, which other vijital Jty; 
meet with/ and make Angles conílderably bigger. Fot 
it is certain, that if we fuppofe an indeñnite Number of 
thefe Rays co come from the Speótator^ Eye 3 and to make 
with, the Am$ of Wtfmn Angles of abóut fifty one Degremvá 
forty four Minutes ; and other Angles of about fifey two 
Degree?* and others of about fifty two Degrees fixteen 
Minutes, the Drops which they falí upon oughtto appear 
coloured ; And particularly, thofe o£ them ought to ap- 
pear red 3 which are feen by the Rays ? which make an 
Angle of fifty one Degrees and forey fauir Minutes ; be- 
caufe thefe are the fame as the effective Rays* which afrer 
baving been twice reflected and twice refraóted, have a 
Power to excite this Colour^ fuch as the Ray FE, ín che 
5VÍ Vf * ^*S ure * Thofe ought to appear yellow, which are feen 

by the vifial Rays, which make an Angle of fifty two 
Degrees y beca ufe they are the fame as the effeótive Rays 
which produce this Colour> fuch as 6 7 ín the fame Fi- 
gure. And laílly, thofe Drops ought to appear blue or 
green, which the Rays fall upon that make an Angle 
of fifey two Degrees fixceen Minutes-, becaufe thefe Rays 
are the fame as thofe which caufe blue or green, fuch as 
tí, ojtht ML iridie fame Figure, 
$™ td R f in ' 16. Further, thefe Drops being difpofed ín a Gírele, 
nktrein it round about the Axis of Fifíon, very near each other, and 
jifftrrfrom there being no other coloured Objecls near diera* it is 
tU fi T J ¿ - manifeíl, that they muíl form a fecond Rain-bow ; which 
from what was before faíd, muft have its Colours leís 
vivid than the, firft> and alfo be difpofed tbe contrary 

Wayj 
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Blue innermoil ; buc in this fecond Rain-bow.; the Red 
which appears under the leaft Angle., is inncrmofb and the 
Blue outertnoft. 

17. This Explicatiom very well accounts^or the Dif- 17; Jtn 



the Wínd blows backwards and forwards, and difperf es 
every W ay> the Water of a Foumain 3 while it is playing ¿ 
or when evcr I fpirt Water out of my Mouth and fcatter it 
about in a Place oppofite to the Sun¿ where íts Rays comc ? 
and beyond which there is no bright Obje¿ts¿ there 
alvvays appear artificial Rairt-bows* which do not at all 
differ from thofe we cali natural oríes. 

iS> For want: of confideríhg this Experimenta fome acm± 
modem Thilofophers have attempted to explain the Rair> i*j?** ¿ of 
bow, by imaginíng, that there is formed in the Air 5 a J pZ'o™pÍ7rt 
tranfparent Clottd of a particular Figure* which, when anda cd?>/L 
the Rays of the Sun pafs througb, refraóts them in fiich a ^ i£ - 
mannerj thac when they come out of this Cloud> every 
one of them becomes capable of exciting the Seníation of 
fome Colour ; and all of them together become capable 
of forming a conick Superficies^ at the Extremity of which 
there is fome Cloud, by which the Rays are refleíted to 
our Eye, and fo caufe the Appearance of a Rain-bow. 
For? ifj without giving themfelves the troubie to exa- 
mine a great many Things which neceííarily follow from 
this Hypothefis, and which áo notat all agree withExperi- 
ence, chey had but confider'd* that there is nothing ar all 
Jíkc this tranfparent Cloud interpofingj whenj what 
they cali artificial Rain-bows are formed, they would 
have been convinced that their Conjetures are faife. 

19. Thofe that favour the Explica don which we have i^ji^th 
npw condemned, alvvays anfwer here* that Rain-bows ei»wrain* 
have been icen, when it has not rainedj and therefore Zhatlte'* 
they muft neceíTarily depend upon fome other Cau fes, 
leaft fometimes, than thofe which wc have aífigned. But 
this Obfervation conchides nothing againft me¿ For ic 
not follow, that be caufe there is no Rain where we 
are^ therefore there is none any where elfe. And what 
I have fiid concerning the Nátúré oí the Rain-bow» leems 
to me fo necetfaryj that I chitíK» I may fafcly venture to 
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añirm that íc always ratos m the Place where the Rain- 
bow appears. 

x^Jl^ ths 20. í c willftill farther confian our Opinión j íf we can 
fitm ^w c ^ iat ^ ^^op ercies J which have eyer been ob- 
of the fwte fcrv.ed in the Rain- bow* may be deduced from thence: 
$Tcadih. ^ n( j ^ . t - n Qur HypothefiSi it is vcry eafy to giye a 
Reafbn why it is always of a cértain Bread: and never 
itfcreafes or dimiflífhes \ for ic is manifefb 1 that chis 
Bread th muir, necefíáiily be contained under an Angle of 
thirc.y two Minuta* which the Difference of rhe Anglcs 
undér which we bave fhown the extream Colours ought 
to be leen* 

it. why zi The Ram-bow muíl alfo neceíTarily appear more 
ihc díftind oo the Red fide than on the Blue, where the Cü* 

finTcntke lv>Lir grows fainter gradual! y, till it vaniíhes, This you 
ra Side than wül readily acknowledge* if yon look upon the Figures 
tiiihtbtfit* where all the Rays which come out of a Drop are de- 
ícribedí a nd obfer^e \ that the re c ome no Rays at all 
our of that Side which we affirm to exhibit the Red Co- 
lorir ■ but that there dees come out lome on thac Side, 
which exhibits the Bine ¿ which* though they are not 
able to caufe ány vivid Senfation* do yet excite fome Sort 
of Senfacton. Whcnce it follows manifeíriyj that beca ufe 
thofe Drops of Rain which aré on that Side of the Rain- 
bow which appears Red., do not fend any Rays at all to 
our Eyesj therefore this Colour rauft ccafe all at once; 
Whereas the Drops which are near thofe that appear Blue 3 
do íend fome weak Rays* and therefore we ought to fee 
a fainter Colour in the Place where they are ; and this is 
theReafon why the Blue fades íníenfibly. 
i^ futtwp 22. Again, if we con lider rhat the Drops which appear 
f£l™l*t% colourcdj are feen under a cerrain Angle about the Axit 
tha jame. úfViftmi ^ and that two different Ferí bus have a difieren! 
fam+bm* Axisj we íhali plaínly fee ? that every Speclator has a par- 
ticular Rain- bow of bis own $ And this is confirme d by 
Experience ; (conrrary to the Opinión of thofe who ex- 
píala the Ram-bow in the manner which we juít now con- 
futed) firft in the Water which ís fcattered about in the 
A i r, by a Fountain or out of one's Momhj in a Place 

op- 



I. That this 'Breadth* &c] This f 
is a very £reac Mííhke, For che 
outmoft or firífc Rain-bo is rcally a- i 
bové cwo Degrtei broad, and [hL-iri- 
nerone above fotir Df^rccs j biK rhe J 
Colcurs m ebe extreme Parr.? of rhe I 
llain büv/s are Xu obítuvd chut we í 



catino c íee them of fo greaf aEre^drh* 
Sec abüv6> , 6, Bul h ^vas vtry 
eafy fot a Pcríbn to mike fhisWi- 
íiakcj who was ignora nt of rhe dií* 
ferent.Reíraítions of the feyeral Co- 
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oppoiite to the Sun : for in both thefe Caíes 5 every Body 
fees the Bow in different Drops, and refera it to dífrerent 
Places. So likewife iu very great Rains, caufed by the 
Diííolution of the Qoudsj if a Rain-bow appears/~and we 
can apply the Homs of it co any thíng that is fixed, we 
íhall find ic chaoge its Place as we move bac^wards or 
forwards; And rhis gave Occaíion to this Saying ; That 
the Rain-búiu foliows thofi that fice from it 7 a?tdflm from 
thoft that fil/ovj' it. 

23. The Bignefs of the Rain-bow is more or lefs> as a3 why 
more or lefs of tbe conick Superficies is above the theRam-b^ 
Surface of the Earth, at the Time of Obfervation 5 And c^¡Jj h 
rhis Porción is fo much the lefs 1 as tbe Inclination of iheUf^the 
the Axis of Vi fon to tbis Surface 3 is greater ; novv ubis In- Stm *' 
clination is fo much the greater as the Sun is higher j The íton* h * HQm 
higher therefore the Sun is* the leís is the Rain-bow, 

24. It is evidentj that if the Sun be more then forty. 2+ . wh y 
one Degrees, and fbrty fix Minutes elevated above the Ho- * 

rizón, then the Superficies of che Cone, in which the ™*f¡P*£ r£ 
Rain-bow oughc to be feea» muíl enter into the Earth at 7sZv/ted% 
a little Díftance from the Eye : Whence it follows* ***rt«iB&+* 
becaufe there are no Drops of Rain in the Place where ^"¿¡^' rte 
they would appear cdouréd, and tbis Place is not vifible* 
being within the Earth ¿ that therefore there can be no 
principal Rain-bow feen at alL 

25- Farther ; if the Sun be never fo loWj even in the zf. fh*t 
Horizon, it is impofíible to íee any more than a Semicir- *fa^fr*¡* m 
clenF a Rain-bow, if we Iook upon it from a Plain ^ be- putnye *¿ 
caufe ira Center is always in the Axis of ¥Ífo?i y wbich ne . ver 
Axis is then upon the Superficies of che Earth, and not jS&íÍS!* 
the Ieaft elevated above iu unlefi yon reckon the Heighc 
of the Spe£tacor ? s Eye, which is very iaconfiderable, efpe- 
cially if the Rain> where the Bow ís^ be at any Di- 
flanee. " / 

26. There is nodoubt but if when the Sun is in the a£.fli»4 
Horizon, rhe Spedtator were at a very great Height above ^jrn^of 
it ; as* for Example, upon theTop of fome very high an¿ntir*&$ 
Tower ; that then the Height of the Axis of Vtfion^ in cí ^ppof- 
which the Center of che Rain-bow ¡s above the Horizon/ tbyheIkínt 
would be confiderable (compared with the Bignefs of that 
Greta partof which the Rain-bow ufes tobe) and fo more 
than a Semicircle would be feen. And we may fuppofe the 
Tower fo tiigb, and the Rain ib near the Spechtor's Eye, 
that he may íee a Rain-bow coníifting of an entire Circle. 

27- And 



t . jísifr Intfinattm, Thíu j Perpendicular with rhe Earrh, a very 
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2.7;ihw a 27. And if at thc íimc Timej íbme Cloud íhould hin- 
^, derthe Rays of the Sun from falling upon che upper Pare 

fXttvérrui! of che Oircutórerenqe ~bf chis Cirde ? then the lower Part 
oniy would be icen, and the Raín-bow would appear in- 
verted.* Such perhaps tfiofe havébeen chat are mencionetj 
by Coiné Auíhors as very extraordinary Thíngs. 
23. Am- 2 ; g. Wbat I have riow íaid does not binder but that a 
íML» a J Rain-bow may be feen in verted by íbme other Meansj 
Kaw hn> Fot* ifj when che San is above forty one Vegrees and forty 
inverta* (\yr fflfáütés híghi irs Rays llioúld FaU upon the Superficies 
of'íbme iárge frnóotb Lake 3 in the Middlc of which. we 
íuppoie che Spe¿htor 5 s Eye co be ¿ and ac the fame Time 
thers íhould faií ib me Rain in that Part of rhe Air ta 
vvhích tl"te Rays are refiected, it would be the fame Thing 
&s if the, Sun íhined below the Horiz,o7t¿ and the Axh oj 
Vi fon extended it felf upwards : From whence it foiiowsj 
that the cóníck Superficies which determines the Drops 
that ought to appear coloured, will be cntirely above the 
Suffáee of che Earth y but becaufe the whole Clouds pof- 
fefs the upper Part of that Superficies* and the Drops of 
R ain the lower Part oniy ^ ít is manifeft* that an inverted 
Rain-bow oniy can be leen. 
fe9¿ Whya Flere we ought to remember, that we are not capa- 

Raiv-how ble of. conceiving diftintídy in our Mindsj the Images of 
fiím^idT g ieat Diftancesj but that all Objects beyoud a cenain 
Limir> appear at the fame Üiftance ¿ and this is the 
Reafon why there are an infinite Number of Obje£i:s 3 at 
unequal Díftances from us¿ which yet we judge to be all 
equally diftanc from us ¿ Thus> «thou'gh the whole Su- 
perficies of a great many Clouds together* is very une- 
gual and like Waves^ and thc dirTerent Parts of this Su- 
perficies are very unequafly diftant from the Place where 
we are j yet we generaíly imagine it to be ene fingle ron- 
cave fphaerical Superficies* of which our Eye is the Ccn- 
Tetj and we place in it a great many other'Objecl:s which 
aremuch below it 5 as theTppj of Steeples* and the Birds 
which íly in che Air: Now this Miftalce* or rather Dc- 
ícSt in our Imaginación, makes us chink that the Colours 
in che Ráii>bow are placed in the iame Superficies and 
confequendy we judge them to be further ofF, Jarger> 
and more exactly round than thcy reálly are* 
30* 30. Henee we íee, that though the Drops of Rain are 

Wy?-* 0 /; r abíoíuceiy néceííary^ in order to produce a Rain-bowj 
¿0i»¿f£eíl y<*í it m;ry happen, that therc may fall none in the Place 
Piut \>htrt where we imagine che Rain-bow to be. 
^J^d^Vt Tii But 
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■Vi; But I muft not forger, upon this Occaficn* to take - 3r. Hw a 
Notice; that ifthe Drops of Rain that ought to appear ^ /w ^ w 
coloured, do not bappen to be dire&ly againíl a Cloud, 7?ií Mea? 
but againft fome other Objeóts which the Spectator's ¿ oB? - 
Eye is fixed.upon \ he will imagine that he fees a Raiu- 
bow painted upon thofe Objects : And tbús ? have feen 
fome painted uport the Sides of Mountains, and a Friend 
ofmine, being notlong lince upon a very hígh part of the 
Alps, and looking down into a Valley over againíf. hirn'i 
wbere it rained very hard* and the Suiij which was at a*- 
grcat height above the Horizon, and on the oppoíite Sidc 
to the Rain? fhone upon the Drops , faw a very vivid 
Rain-bow 5 which he believed to be upon the Grafs in a 
Meado w below the Rain* 

32, Ñor ought I to pafs over in ülence a very re- 31, of a, 
markable Obfervationj which is this ¿ that* whereas We **tó&*xvr*- 
have hitberto confidered the Drops of Water as falling ^Ratt-bm, 
in the Air ? and fucceeding each other in thofe Places 
where they ought to appear coloured ; we may alfo con- 
Cder them, asfoced in fomePlacrsj where thcy may con- 
tinué very nearly round : Thusj a very ingeníous Perfora 
walking upon a Bank one Morning, íaw on one Side of 
hím, upon the Grafio in a large Meadow juft by, a Rain- 
bow ? which feemed to change irs Place and to go along 
with him ; which he was the more furpriz,ed ar > becaufe 
ic was very dear and no Cíoud to be feen any where. 13 ut 
his Surprize ceafed, when upon examíning the Herbs in 
the iMeadoWj he found almoftall the Leaves covered with 
Drops of Water* like thofe of Dew* which he imagined 
were cauféd by a very thick Mifi falling, with which the 
Air was filled but a lítele befare: Fór, he not being unac- 
quainted with the foregoing Explicar 10 n y righdy judged, that 
it was theíe Drops of Water which were the Occafion of the 
Rain-bow being feen fo long as they remained upon th<? 
Herbs ; And he very well knewj that this Bow ought tp 
appear inverted 3 as indeed it díd ^ becaufe it was only the 
lower Part of the conick Superficies which furrounds th£ 
*dxh ofVtJioii} that paíTed^through the Drops of Water. 

3 3 . Further ; That there may remain no Doubc but that , 3 # m 4 
the exadt Roundnefs commoníy obferved in a Raiñ?bqw> Ram-bov 
depend?, as was before faid, upon this ; tha,t we imagine ™** í¡r **j tav 
íts Colours to be painted upon a Superficies, which we 1 
beiieve to be in every Pare equally diílant from us , lee 
us coníider* that if the Rain which caufes the Rain-bow^ 
falls {o ncar to us ? that we can perceive cfre different Di- 
Q 3 flanee* 



ROHAULT's System FartlIL 



flanees of the Drops and Cloudsor aay otherObje¿ts be* 
yond ít, upoo which we imagine the Bow to be painced ; 
tben the Rain-bow will not appear fo regular, butwe flvtU 
perceive a grcat marjy Sons of Inequalities. For Exampfc, 
if the Wflid blows k towprdsus, ío that the lower Drupa 
are nearcr us than the higher unes ; tben [he Hor ns of che 
Rain-bow will appear to be not ib far off as the Arch, 
and confequcntly the Bow will Ítem inclined to the Ht> 
rizón- 

34j 7Í0 '® f 34- And if the Rain be terminated on the Side of the 
a C RaZ n Lw Spe£tator in a Plañe ib inclined to the Axis of ¥¡fiQ?h as to 
may app^r te makc an acute Angle on the Left-Handj and an obrufe 
vl/lauuT"* oneon the Rigor; the conick Superficies, which determines 
1 * * the Drops of Rain that ought to appear coloured> muft ríe* 
ceííarüy Ínter fe¿t ttíoíe Drops ín füch a man neo tbac tbofe 
wbich are on the Left Hand, will be much nearer totbe 
Spesftator * and to the Axh of ¥¡fion> than thofe oo the 
Ríght : And becaufe thefe two Sorts of Drops form the 
tvvo Horns of the Raín-bowj they muft neceírarily appear < 
at unequal Di flanees : And beta ufe the Cerner of the 
BoWj & that Poínt which is equaily diñan: from each 
Horn, the refere wecannot but imagine jt to be Oüt oí 
the Axis of Vifion. 

ih $ T \ 0 f ñ ~ 3 > ■ 1 ft the fe ver a I S o rts of I rreg ularic íes hicherto rué ntí- 
jatitiesin*' ovied? the Drops of Rain are íhppofed to be always exafily 
Ráín- round? as they general! y are ¿ but if they be fuppofed to 
* 0Wa be made fíat on any Side by the Wmd, it. iseafy to ima- 
gine that there may be produced other Sorts of Irregu- 
Jai i t íes than any that have been huherto caken Notice 
of- , 

*fí. nona If we add to chis ; that the Rain-bow muft appear 

**1T¿nl brollen in fome Placcsj if it c cafes to rain there, or if the 
*Wj appsar Rays of the Sun are by any mcans hindred from goiog 
éroketi. thicher ¿ and that on the cobíráry* fome of thofe Breaches 1 
which appear in fuch Places* may be ñlled up agairh 
when it begins agam to rain the re * or wben the Rays* which 
were hindred by r,he Interpofition of fome C!oud ? get 

thi- 



3 , Jlnd to the ^4 xh of Pifan » & c . ) 
líriágifie fjrft che Axis of Vifion 10 
te perpendicular to the Plan,e óf che 
Rain- bow 5 aiid íijppofr cwo ríght 
angted TriangJes, oní on ihe righc 
Hand and the achtr on the léÍ£ 3 che 
TcrptndíatiaT to eadi of which che 
L^&ÜQfPtJiürt, and thn Hafi-to tach 7 
fcalf efic D iameter or í he Bow* l'hen 
kc che Flaucí ofíhcBow 5c íDdíüeíi t 



the Axit of Pifión, as che Author herí 
imagines, Tbísheing ílippoled i be- 
can íe thoíe Anales of thefe Triangle; 
which are oexc ihe Eye, muftremaiji 
always the fame i (Wk* firty tkrtt 
Dtgrets In che fame inner Bow) 
Eher otare, when the Bow 15 thtis íív- 
clined, the Bufe of che righc Hand 
TriangJe muíi appear much longetí 
ihan chat í>f rhe tefe Band Triangk» 
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thicber a^ain, ^ there wil! remaín no one Circumftancfi of 
this Phsercomenon, though never fo ioconfiderable, but a 
very evideiu Reafon may be given for it ' - 

37, I ihall here put an End to tbis ihird Part ; tho! 
I cannot íay rhat te is compleat ; Ic takes m fo many 
TbíngSí tbat it is impoílible for any mortal Mm zo ex~ 
plain them all : And che greatefi Part of chafe which re- 
main to be accounted for, depend upon fo many particu- 
lar Grcum flanees, fome of which require a great de al 
of Study and Appiícauon, and others cannot be found out 
bnt hy Chanca ¿ that when I íhall have put my laíl Hand iq 
thís Workand have explained all thofe other Things which 
{hall hereafter come to my- Knowledge j there will ftill 
remain enough to exercife thofe who come afrer, for many 
Ages. But though what remains yer to be done> is almoft 
innjaite, and therefore what I have faid bears no Proporttoa 
to what may be faid hereafter; yet I tbink k is fufficient 
for me, if the Principies which I have advanced and ella* 
biííhed 3 be fiich, tbat without changíng them 3 we may be 
able ftill to go on in the Way of dífcovering Truch. Where* 
foro I íhall now proceed to íay fomethiog of the Arrimal 
Bodp and rry if thefe Principies will not help us to foms 
Knowledge of that. 



U7 
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Bfíg Jims QT 

thing fnrtker 
Ttoay be addid 
to thh third 



t, Conceramg wbat remains fur- 
rher to compléac chis Theory* v¡*~ 
ta ¡xplúri ParkeHá) and ihofeCirdcs 
which cliey cali HaU% gee the fa> 



mam Si r Jfaac ITe&torfs Opcíck? 
tjé and 2.90, And Htgttfi Jtoft* 
humous Works, 




PART 




P ART IV. 

A 

TRE ATISE 

O F 

Natural Philofophy, 

Of tlie Animatcd or Living Bodjr. 

C H A P. L 

Of ihe 'Things conlained in ibis Fouríb Part, 

HOUGH this Term A?ú?nated Body 
be extended as well to Flaitts as 
Aniwah 7 yet I íliall now reflrain it to 
ihe Latfer, And becaufe there are 
í^^rp an infinite Number of Species of 
thefc, it is an impoffible Thing to 
■^á^®^^^P ; atcem P c t0 trea t eveiy one of chem 
— in particular ¿ I fhall therefore con* 
tcnt my felf wich difeourfing upon che Ew/y on- 



it hert Ttttant 
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3vj whichwe are more concerned ro underíland than any 
cther. Though this does noc hinder, but tbac What I 
Ihali fay, may be applied ro the Bodies of other Animáis» 
2XÁ may hclp to explain fuch Properties as the greateft 
Part of Brafis have in common wich Man. 

2. The LCnowlcdge thatcan be gained upon this Suh- ?• Qf tno 
jeftj is of two Sorrs ¿ fuch as may be acquired by the ^ 0 %J{^ 
Help of our Sénfis ; and fuch as may be acquired by the 

Help of our Rea fon : And we may afnrm 5 that the latter 
docs in fome Meaíüre depend upon the fprrñer ; for it is 
ceixain, thar that which fallt under the Noftce of our 
Senfisj is a Sort of Rule or Foundation for our Judgemcnt 
in w\&itkes?tot falluttder theNotice ofonr Sanfes. Where- 
fore rhac I may proceed in a righr Method j I fhall begin 
with thoie Parts* which do fall under the Notice of our 
Senfis. \ 

3. Thefe Parts are alfo of two Sorts : For fome of 3* oftm 
them are ¿xiermh and offer themfelyes immediately ro ^ll^fau* 
ourView; others are interna!? and cannot be feen without iw¿er the 
fome foregoing Preparation ¿ fuch' as thofe which are difeo- ^ T ° :iCü0 S °w 
vered by the DhTe¿lion of a dead Body. There is no need '* 

of enumerating the former ; for every one knows that 
iheré is a Head ? ¡Arrns and Breafi^ ¿ce. in a Body. Every 
one knows alio, thar a humane Body confifts of a 
great man y different 'Parts, fome of which may be divided 
into other tike Parts, or Parts of the fame Naiuré ; thefe 
Phyficians cali fntñar Parte, fuch as the Flefb. Others 
may be divided in tmlike PartSj or Parts of a different Na- 
ture ; thefe théy cali diffitnilar Fartr. Thus the Hand, 
which may be divided inttí Flefii Rones^ Nerves» Tendoiis* 
&c. which are Things of a different Nature* is a dijjimi- 
lar Part, So líkewife every one knows, that there are 
forne Parts of che Body which we make ufe of as Inflru- 
mmts to perform certain Adions, which we contó not 
perfórrri without them ; as, for Example? we ufe the 
Bandeo write witb ; thefe Parts are called Organical Parts. 
Ií is evident, alfo, that th eréis no Pare fo inconfiderable, but 
that its s^er, Í?w$r 9 imddk, and f de Parts may be affigned. 
\- They who treat too laraeív and intenrjy upon fuch 1 4- 

T*K; t r -r-f s- n » ; r ir , there ate fome 

i mngs as eneíe 5 as ir they were of great JVloment and Con- *>hkh 
cern 3 do more Mifcbief than they were awareof ¿ for they "« impr^ct 
thereby viíiate'and corrupt the Judgementof a greac many %^? f ™ Ti£h 
who make a Science of ifrords rather than of Things. By 
this Mcans they aecuñom chemfelves to talk on a grear 
while together without any View, and yet they 
have faid notbing but what all the World knew before, 

excepta 
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except, perhaps, that they have ufed a great deal of aíFev 
<üed Jargon, which rnay indeed gain them fome Credii 
amongft ignoranr Peopie, btu which carmot but render 
them conté mpuble to rhoíe who have any good Judge- 
inent in ü^ffinguifhing betwixt the Somid of fflbré) and 
the Reafoñ ofThings. 
f.mat 5, Leaving therefore tbe externa? Parts* I íhall treat 
l^lfpeáed pnncipally of the mternal ones. But I would have the 
/rom (Aíj Reader take Notice here ; that the Defcription which I 
TTtatifc, fazll give of fome of themj is not ib much to inform thofe 
who have never leen them ^ as to bring them again into 
the Mínds of chofe vvho have before obferved them in a 
dead Body, or at leaft ? have confidered them in the ¡Jodies 
of fome Animáis* whofe internal Parts are like thofe of a 
Man \ for ic is very abfurd to think that any Dífcourfe, be 
íc ever fo particular and clear> can inform fo muclL as can 
be difcovered almoft in a Moment by iooking upon the 
Subjeít, 

¿™¿ f* ñ 6l I trright indeed have mentioned the Dones amongft 
¿hh^b/Xen tnG Number of thofe Parts which ought to be treated 
faid nhut of díftinótly; for they are hid under the Skin> and cantioE 
tteBüntu ^ e dífcerned by the Eye : But becaufe 1 do not under- 
taketo write a compleat Treatiíe opon thís Subje£t> but 
only conGder k wim fome particular Viewsj which will af- 
terwards appear ¿ and becaufe we can know by oür Fed- 
ing oolyj how che Bones are made, and where they are 
placed ¿ after we have once obferved them in a Skclecon, 
where we ought to take No ti ce in the firíi Place of tkir 
particular Figure* and of the Manner in which they are 
conneded together ; therefore I malí forbear fpeaking of 
them in this Treauíe. 



CHA P. II. 

A general Defcription of the larger Parts containd 
in a humane 3o 

i. of the hpHE Boneef the Head, which is cailed the Sculh isfull 
-r bf a foft white Subftánce which they cali the Brahh 
and which extends it felfV as it wére ¿n a Channel, all a- 
long the Back'Bottf} which the Phvficians ca]l the Vertebra 
to which the Éibs are fixed, 

3. Tfce 
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2. The Scull does not touch the Brain immediacelyj ^Ofthc 
but trie Brain is covered with a very ítrong Membrane C ^™^^ 
which is called the Dura Mater* under which there is yet 
another thínner Membrane which they cali the Pía 

JMater. 

3, The Trunk of the Body, or thar part which is be- ' i.Qf the 
twixtthe Neckand the upper Parts of the Thighs* con* j" r *f ,, J* í 
tains within its Cavity a great many very ' different Sorts andtkliicart* 
of Parts- The upper Part of this Cavityj which is call- 
ed the upper Belly* or the Breaft, contains the Ltwgs, which 

are divided i ato a great many Lo bes j and appear to 
furrotind a Membrane, called the Terkardinm^ being in the 
Shape of a Purfe? conraining the Heart, together wicb a 
Liquor in which k fwims, very much like Uriñe, The 
HeaiE is faítened to the Vertebra by Ligaments which 
reach from the 8aíe of it thither, ín fuch,a manner that the 
Foint of ít inclines a little to the left Side. 

4, Beneath the Lungs and Heart, in the Place where 4. o/ tht 
the upper Belly ends^ is the Diaphragm^ which is a very ^'"P^w* 
tbick Membrane, dividing the upper Belly from the lower 

one, and is fo fituatcd, that when a Man ftands upright, ít 
is íike a Level, which neicher inclines to one Side ñor the 
odien 

5. Belowthe Diaphragmj on the ríghtSide., is the IAver 9 /* °f th * 
in the lower Patt of which is the Gall-Bag^ and on the t™ r ¿ a ¿*^ 
left Side is the Spken* fyicm. 

í. Howevér, about twenty Years ago, I faw a dead tr % r ¡fá"/*~ 

Sitttation 
and Spha 

7-Oft 

trkk 3 which receives all that we eat and drink, carried 



Body, ín which thefe Parts had a quité contrary Situation ¿ su«e¡¡m 
the Liver was on the left Side,, and the Spleen on the right ; ihs L ™ f 
which is fo rare a Thing, that Ít has never been obferved ? nd spiee ^ 
befare, 

7. Betwixt the Liver and the Spleen is placed the Ven- Pf **? 



thither through a Channel, called the Oefipbagus or 
Tbraat, which lies along the Vertebras. 

8. The Ventricle has two Hoies in zt ? one to receive 8. of tht 
the Viduals in at, and the other to lee them go out : And f£t&k* 
at chis Part, which is called the Pybms begins the Intefiines 
or Guts, which after feveral Windings and Turnings, end 
at that lower Hoh, out of which the grofs Excrementa of 
the Body come, 

9- Properly fpeaklog there is but one hiteftine \ but as 9. oftk¿ 
along Street has fometímes feveral Ñames given to cjíf- ¡tlt ^ ín£í> 
reren t Parts or it ; fothislonglnteftipej is in imaginación 
dívided imo feveral Pansj which Phyüaans have given 

difíerent 
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different Ñames to : The fírít Part which joins imme- 
diately to the Ventricle is talled thc Buodemm j the fecond 
is called the Jejuntm \ the rhirdj the Ikon , the rburth, 
the Colon; and, which might be called the fiftb and laft, the 
HeEímn : But betwixt the Ileon and the Colon^ is a 
Gnt fl the^Bottom of which is íiopped up, like a Street 
which has no PaíFage through ir, and chis is called the 
Cacurn i íb tbatthcre are reckoned fix Inteftines j The 6rft 
three are called the fmalloi flmckr Guts* and the three other 
are much thhker. 
to* pfthc 10. All the Inteftines lookatfiríi Sight as if they floated 
&ef€ate*y, about in the Body, without being faftened \ but by taking 
hold of them> we find that they are faílened to a certak 
Membrane which is called the Mefintery^ and which is 
, fixed to the Vertebras, 
i u of the ii. Beíides thefe* the Jower Beliy contains the two Rtim 
Xiadd&f or T&¿ m p-> which are fixed to the Vertebran and the Blad- 

der which is the Place that contains the Uriñe* 
$*t Ho ? ihe I2 * * c * s P ro P er t0 confider all thefe Things thus gene- 
ihdylít firfi rally, not on ^Y before we come toa particular Examiuarion 
i* h confider- of thetn» but before we come to the Coníideration of 
f¿* fpme otherThingSí which are not íb eafily difeovered ; bc< 

cauíe that by having gained a general Knowlcdge of thc 
Order and Diípoíition of all theíe Parts^ we may forni ío 
our felves at firít a general Idea of the whole Machine oí 
a human BtDdy, which is the Objed: of our ínquiry. 1 
come now to thofe Things which reejuire more Applica* 
üon 7 and a more exact Defcription- 



C H A P. IÍL 

Of ihe Brain, ,Nerves, and Mufiles. 

r. oftU Brain 15 divided into two Parts } theFore+fiart zni 

Wt£íL the Ütnder-fart. The Fore-part which is much 1% 
*f iu ger than thc other, retains the Ñame of R?#in\ and ths 
Hinder-part ió called the Ceyrhelluvi, In the Subftance of 
the Fore-part there are two Cavities fo íituated, itat they 
ha ve a Communication with a third, which is in the 
Hinder-part ; and above the Channclj by which this Con> 
municatjon is made 3 there is 3 fmall Gland called the 

Coriarlum \ 
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Qouarhtm \ which is faftened by its Bafe to the Subítancei 
of tbe Brain, of which it felf a Park and its Vértex feems 
tp be íuípended in the Middle of all the Cavities. This 
ímall Gland is very remarkable/ on the account of its 
gréat ufe to man y Purpofes, and particularly for this, that 
íhough all other Parts of the Brain are doubk 7 thg alone ís 
fragte. 

2. When in difíecting a dead Body we endeavour to %. ofthe 
take the Brain out of the Scull io which it is contaínedj Fair 
wcfind i£ hiridredj firñ, by the I>r/;^ Mater, which fticks ^'^^ 
to the Scull in fe vera! Places ; íecondly, becaufe there 
gocs froni the Brain feve?i Vah of Nerves todififerent Parts, 
The tvvo Optkk Nerves, which we fpoke of towards tlis 
Concluíion of the firít Part of this Treatife, make what 
the Phyficiaris calh the firfi Pair : Thofe which end at 
the Mufcles of the Eyes, are the fecondVair : Three Pair 
go towards the Tongue, the third, fourth^ and feventh : 
Triar which goes to the Earsin the ffth j And the fixth 
isthat which dkfoends through the Neck, and is fubdividcd 
imo a great many fmall Nervesj which end at different 
Places^ fome at the Lungs, others at the Heart> Vén- 
dele, Liver ? Spleen, Incefíinesj and other Parts of the 
upper and lower Belly. 

3- Wefee alio a great many iarge Nerves, which come £óf¿ii& 
out of that Part of the Brain, which is contained in the Server o} the 
Vertebrav and extend themfelves to all the Members of y * 
the Body, 

4. All thefe Nerves as well as the foregoing onesj are e- ? 4. ofth& 
very oueof thern wrapped up in two very ffrong Mem- ^ s ^ l Zf tlúí 
branes, which feem to me to bé only the Dura Mater, ° jl e 

and Pia Mater continued. 

5 . The in carnal Subftance of the Nerves 3 which may be s* of the 
called the Marrow of them, coníiíts of an infinite Num- %f r ^ r f CT) 
ber of very fine Ca pillamente which at length feparate fifí d ib? * 
frota éach other 3 anddifperfe themfelves to all Parts of the ^»f^ 
Body, till they become inviíible, and are entírely out of 

the reach of our Senfes. But a great many of the Nerves 
divide and difperfe themfelves in fuch a manner, thatj af- 
ter the Capí llamen ts of which they confiílj are asíc were> 
mixed and blended, with fome Parts of the Fleíhj which 
Mixture cornpofes what they cali a Mufcle, they then li- 
cite together again and make a Tendon 7 which gencrally 
is faftened to fome Bóne, 

6. Mr. Sténü} a füí'cign AnatomífE:, lias Iatély obferved, ¿¡^™J^' 
'íhac'che Difpofidón of the Capillaments of a Nerve which o/jl/^Tws 
tpeet together in order co form a Mufclej is very ncarly arcprdcr& i» 

' - ' like * M ^ cUt 
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Tab xvi, Hke what yon fee reprefented in the Figure ; where AE 
Fí £* $ is the Nerve, BECF the Body of the Mufcle, and CD 
tbe Tendón. This heing the Diípofitíon of the Capí 1 lame nts 
oí the Nerve* to which the Fibres of the Fleíli corre- 
ípondj k is very evident, that if rhe Interftíces GHILM 
be filled all at once with fome very fine Matter iike Air ; 
fuch as fríall afterwards be more particular! y deferibedj and 
which Pbyíicians cali Animal Sgtrihj the Capillaments s fuch 
as that reprelenred by EG> niuft be very much indined 
to fuch Capiüamems as that marked BE.; and there wül 
be a fmall Inerva! between B and Q But if the íame 
InteríKces GHILM be empty, then the Capillaments, 
fuch as EC will grow ftraighc again 3 andget cloíe to each 
ocríer> and fo by falling dire£tly in with thofe that are Hke 
BE> they will make the Inter val betwixt Band C larger. 
7. of the 7. It may be obferved here 3 that the Place of the Nerve 
TteLfa mar kcd B where the Mufcle begins, is called its Ori- 
Mu/de* gin y and the Place marked Dj where the Tendón is fixed 
to a Bone^ or any other Pare of the Body, is called its 
líijh'tion. 



C H A R IV. 

Of the HearL 



t* of the 'TpH E esternal Shape of the Heart is what no Body m 

tl^ílaít íhC ever ^ norant ofr í f° Ükewife has it been always 
known^ that the Fie fh of it, is the firmeft> the moft folid, 
and the hardeft to be pulled in Píeces, of any of the whofe 
Body. But it is very lacely, that a curious Anatomift, ( who 
thought of boyling a Hearr, in order to the better and 
moreeafily finding ouc che Difpofition of its Parts) obfer- 
ved that the Fibres of íts Fleíh are difpofed two differeni 
Waysj fo that thofe which are on the out-fide g Q in the 
Form of a Screw from the Bafe to the Point ; but thofe 
on the in-íide go more dircftly from the Bafe to the 
Point, 

What 2- Now this diflfrrent Difpou>ion of the Fibres of tbe 
Scrt of Mo- Heart, may realbnabiy make us think, that the Heart 
Ts\ü¿abiTll * s a ¿wbk Mttfch, fo compofedj that if the Interftices whicb 
are betwixc the Fibres which go ín the Form of a Screw 
are filled all at once with a very liquíd Matter, it niuít 

groW 
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grow Ionger and narrower> bucif thefe Interdices be empty» 
and thofe which are between the Fibres on che in-üde, 
r be Glled í it muft grow wider and fhorrer, 

3 . Tbcre are two Ca-vlties* or bollos Placer m the Heart t- of tbe 
which are feparated from cach other by a Piece of Flefh C t ^'¡¡^ 7 f 
called ú& Septum Médium? or middle Partición. One of C *** * 
theíe Ca vicies ís on the right Side? and the other On the kft* 

Thcy are each of them ionger thari they are broad, but 
the kft Cavíty is manífeftly ionger than the right one. 

4, Each of chefe Cavitíes have two Holes at the Bafe of Pfjée 
the Heart ¿ at the Entrance into which Holes, rhere are thí%^'J& 
particular Membranes fo placed, that thcy will open and 
íhutlike Doors, though but one Way only. One of the 

Holes of the ríght Cavity¿ has three of thefe Membranes 
or Vaivén ío placed, that they will eafily open to any Thing 
that would enter ín ¿ but íhut themfelves when any thíng 
©flfers to come out : The other Hole has three Valves alio, 
but placed the contrary Way to the formen fo as to per- 
mit any thing that is withín the Cavíty to come out eafily; 
but refift any Thing that would get in. One of the two 
Holes of the left Cavíty, is not round like thereft, but oval, 
and has two Valves fo placed as to open, when any Thing 
oíFers to enter into the Cavíty, and to fhut when it would 
go out; The other Hole has three Valves placed contra- 
ry to thefe laft two, and will open to let any Thing, which 
is ih the Ca vity , go out 3 and íliuc to hinder any Thing from 
emering in. 

^^^^^^^^^^^^^^^^^^^-^^^^ 

CHAP. V. 

Of the Veins and Ar feries. 

'TpHERE is fcarce any Partof theBody but the Blood r t. OftH 

will come out at it if it be pricked j but there are fome Vcim * nd 
Veflelsfrom which the Blood will flowán alai ge Quantity, rtífWm 
if they be opened : Thefe are like fo many Channels ro car- 
ry the Blood backward and fcrward; fome of them con- 
fiftof a very thin Skin which can eafily be concrafted* and 
we meet with a great Number of them under the Skin 
that covers the whole Body j thefe are called Veins : The 
other, which are compofed of a very thick Skin^ and 

don'c 
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doirt lie íb near riie Superficies of the Body 3 are callcd 
Ar feries. 

z.That thc 2. The principal Veins and Arcenes of the whole Body 
y!b" P and are ^ our ' w hi cn areiníerted into che Baíe of the Heart, 
*Annhs tnd and fo end ac the íour Holes which wejuñ rjow . mernt 
¿t the 3flfc oned. 

* 3 • ThPVeflcl which ends ac that Hole of the right Ca- 

V<K* Cava, vity of che Heart where the three Val ves are fo placed as 
ro letany rhing enter in, is the Vein callea the Vena Cava, 
Ir. is hardly got from thc Heart before it runs in a monjil 
the Vertebra, and is divided into two Branches which lie 
almoít direclly agaipfc éách Qther* Oneof thefc goes up- 
wards, ^ad is agaín divided into an infinite Number oí 
Branches which reach to the Arrns and other fuperiour 
Parts of che Body, and is therefore callcd the Vena Cava 
afcendens. The other goes downwards, and is alfo íubdi- 
- Videdinto a verygreac Nutnber of Branches which excend 
themfelves to the Thíghs and other lower Parts of the 
Bády, and is therefore called the Vena Cava defeendertu 
Thus all the Veins of the Body^ except thofe of the Lungs 
and Heart > depend upon the VenaCava> or are like Branches 
of which the Vepá Cava, is the Trunk. 
4, T»*t the 4. So me ha ve excepted the Veins of thc Mefentery al- 
V&u of thc {q . But becaufe thefe unite in one Veflel ? which is called 
sSííí tnc V e?ia Ptátay which is ínferted into the lower Part oí 
of tht Vtna the L¿ver 3 outof the uppcr Part of which comes the Ra* 
*™* 7/m RepatkttSt which is united to the Vena Cava below 
the Place where it enters into the Heart ^ therefore the 
Veías of the Mefentery may be looked upon as Branches of 
the^Á'¿7 Cava. 

7. ofth e 5. The Veffcl that ends at that Hole of the right Ca- 
v¿ : ftA jír: * r - vity of the Hearb where the Valves are fo placed as to o- 
pen co any thing that would go out, is an Artery, which 
enters into and ípreads it íelf all over the Lungs 3 and is 
there fubdivided into an infinite Number of Branches of dif- 
ferent Bigneífcs. The Ancients gave the Ñame of Vm& 
Arteriofa no thís Vflflel, becaufe they were prepoffeiTed 
wiih tfiis Notion, that they were piily Veins that ended 
at the right Cayity of che Heart, and that all the Arteries 
ended at thc léft Cavity. 
* oí the 6 The VcíTel which isat the left Cavity of the Heart,' 
tUt Arteria the two Valves of which wili permtt any thing to enter 
f&$* m into that Cavity , is the Veirij which the Ancicncs by the 
fame M'iftaké as before, called the Arteria Venofa- the 
Branches of which are alio difperfed amongít the Lungs. 

7. The 
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y. The fourth VeíTeU which is at the other Hole of ?■ Of ths 
the left Cavity of che Heart, where the Valves are ib - AQTta * 
placed as to lee any Thíng go out, is an Avmy ealled che 
>&rjr¿ or Arteria-magna. ii enters in amongíi: the Ver- 
tebrasjuft by theHeart along the Side of the Fe?ia-Cava - y 
and its Trunlo, Hice thac of che Pena-Cava, is ^ívided ioto 
twoB ranches, which are fubdividedand run in lítele Branches 
to all Parts of the Body in the femé manner as the Vma- 
Cava does. 

8. Some Phyficians have pretended to determine the & Of *te 
Number of Veins and Arteries ; but they could do ir on- y^ eF ^ 
ly in chufe which are che raoft fenfible , befides which 

there are an infinite Number almofí, which they cali Ca- 
pillar y* And it feems very probable, that ic is from fome 
of [hefe Veins thac the Blood comes when any Pare ís 
pricked : From whence ít fbiiow^ that the Blood is always 
contained in fome Vein or in fome Artery. 

9. The Antíents raughr, that there werc a great many 9. of the 
Places of the Body where the Veins and Arceries had a 
Gornmnnicauori wkb each other : Theíe Com ra única- 

Üóns are whac all Phyficians cali che A?¿aflom&fi^ íome of 
which are to be feen fometímes upon the Superficies of 
the Lungs ; But, as ro the refl, which are a vaft Num- 
ber, as fhall aftcrwards be íhown* we may ventare to fay 
that the Anden ts only gueffed at them ¿ the Foundation 
which they went upon being very weakí Dot co fay abfo- 
Jticcly falfe , <viz„ There are ? fay they, Anapomofit, that 
the Blüod may pafs out of the Arteries inro the Veins co 
give Life to rhem, and at the fame tíme 5 that Blood may 
país out of the Veins into the Arceries to afFord them 
Nouriíliment. 

10. An Bnglijb Phyficians whoíe Ñame ís Hafuey* has 10, Of th 
lately difcovered, rbat in apreat mány Places of the Veins, y*f™ s °f iht 
but efpecially where any Vein divides into two B ranches* anu 
there are lítele Valves to be found, which are fo difpoíed, 

as eafily to open and afFord a PafTage to a Probé thfuft 
into che Vein 5 and puíhcd from the^ extreme Parts of the 
Body towards the Heart 7 but they wiíl refift the fame 
Probé? if we try co thruft ít fheconrrary way¿ <viz>* from 
íhe picare to the extreme Faits of che Éoiy. 
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C H A P, VI. 

Offéhe Laíleal and Lymphatick Veins. 

t Séme *t-í HESE two Sorts of Veins werc tben found aut 3 wherj 
te¿ c pl'*% t Uve A ni mal s w ere begun ro be di Heded. And ihere 
rdér -rojee 11 torne Preeaution neceífary in order ro difeover ihem. 
'vlhlf 1 '" 1 ^ or ^ e Animal natíl be made to eat two cr three Hours 
Before che Dilfeótiori is perí'ormedj otherwífe ¿he laBial 
Vctus will be empty and not to be fe en. 
2 - of the 2 1 The fe Véins wcre firíl difeovered by Affe!hts> > and he 
Uinrdtniks cal le d them fa$eal 7 beca ufe they are white and con tai n a 
iw&eaiVtim, white Jüicé ín chem : They fpread them íel ves all over 
the Melejíiceryj and míx themfelves with t lio fe Veins 
which they juít now faid wcre B ranches oí thcVe?/a-PorU: 
And if ¿bey be prickedj we fee a Juice as white as Milk 
come oüc of them* - which che y receive i rom tbe Inte- 
iHnesj where we rind che Extre mines of their very fmall 
Branches begin. 

3, of the ^ h We alio find fome Va Ivés ín therrb as in the otbei 
r*ives <*/ the ydns of che Bodv 5 which are ib ordered as to permir. the 
whirc Liquor to run tro ni che Intemnesj but not bacfc a- 
gain to chem. 

ÁeVetoL ftr 4* ^ Phylician of my Acquaínrance fMr.JEVfgweí) lias 
trfcllutíud added ro chis Di feo very another kind of Receptach which 
ihechamiá of ja fixed to the Vertebras a Ikrle above the Kidneys 3 whicji 
ffei*"»*- } 1C has orlen fliown me ful) of a juice like that the lafleal 
.Veins are filled with* He alfo was the nrít that obferved 
a DuB which goes along the Ver cebras frern chis Recepta* 
ele to the Place where the Subclavia ry Veins joio with the 

r* Of the ^ As to the ¡ymphaikh Veins, we cannot certainly tell 
'f--\X!!fl:he vvhofírlt difeovered them. They are ro be found 3 with 
I4vf «»„ a great deal of Trouble* in the Flefh of a Jive AnimaL And 
S thtm d ' tj>puah the Líquor contained in thflñj looks very mueh 
like Uriñe, yet ít is certain that k has none of the Pro* 
per ríes of ir. Fór ifit be por ti pon the Fire in a Spooiír 
ir w'}] \ grów rhicJc and hard Üke the white df an Egg, which 
Uriñe will not do. 
f, of.rhe rfi \\ ¿q g | D not ail the Turnings and Windings of 
^yja. ik i'né iymphkikk Veins, ñor hów they are difperfed : But we 
eWí, übíérve Valves in them ordered like thoíe in other Veíns. 

CHA P. 
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C H A P. VIL 

Of the Tongue and falival Du$s. 

A L L, both Ancient and Modera who.have treated of ¿i oj t h¿ 
+ 1 - the Anatomy of human Bodies 3 have confidérd the 
Tmgae as a Muície : But it is büt latcly that the Stn> Ton ^ 
clure oF it was known. They who ia our Days have had 
both Curiofky and Induftry cnough to make Encjuíry into 
this Maccer, havedifcovercd in a boylcd Tongue thatthofe 
of che Fibres compofing it, which are near the Superfi- 
cies j reach all che Way from the Root to theTip; and that 
thofe which are within, are placed in feveral Ranks altér- 
nate^ ín which fome of them go from Top to Bottom* 
and others go acrofs. Whence it folio ws^ that by fome or 
othcrof thefe Fibres contracting themfelves, the Tongue 
is moved all manner of VVays as we fee it is. 

2. Tbe Spütk does not faU into the Mouthb by an ín- Qf tU 
fenfible Tranfpiracion rhrough the Pores of the Gums ? as f* Uv M üu ®** 
all Éhg Anden ts thought : There has latély been diico- 
yered falival Duéls* which rcfemblefmall Veins 3 and which 
end in the Infide óf the Cheeks. Thefe Duñs are large, 
enough to put in a Hog's Briftle without any Violence ^ 
büt becaufe they are fubdívided into lefTer ones which 
Recome mfeníible, wc knovv not where the Origin of 
thcm isj ^ 
1 3, The Fluidity of the Spiule, will alone make it run ^Ty%*a¿ 
into the Mouth ; but fomecimes it falls in a greater A- fin wfy tkk 
bundance than at ocher Times : As, for Inftance, when f t f¡^%{ m£ 
we chew any dry Viítuals, or any Victnals that are fome- Mc*tt>> 
what hard : For then 3 every time we open our Mouth> 
and our Ja ws remo ve íurther fromeach otocr^ the Cheeks 
are íiretchedand comprefTed> fo that theyfqueeze the fi- 
ihal DuBs, and forcé the Spittle out of them ; And when 
tbe Mouth is fhut? and the Cheeks reduced to their fbrmer 
State again, then they are filled as before. 

4- Now becaufe the Cheeks are very much comprended 4 , - 
when we yawn, therefore a larger Quantiiy of Spittle than Sphti* 
ordinary muft then ■ faU into our Moaths^ and fo we find ^?Zl\f 
hy Experience* and that ib manifeftly, that if the fr/ival 0fír hoath* 
Btíffs be very fullj it fome times files out of our Mouths * ¿íH *■* 
to a confiderable Diftance. JdflW * 
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C H A P. VIII. 

0/ the LUNGS, 

t, of the AVTEK what has béen befere faid concerníng the 
pcr^anfof Lungs* rhere is nothing fu rtber neceífary ro be known ; 
%ht Lungí* . buc'only to obferve here^ that frorn that Part of the Mourrij 
where the Roots of the Tongue are^ there defcends a 
cerra in Channel which h called Arter'ta-afj>era, which is 
divided into fo man y Branches 5 that there is fcarce any 
Part of the Lungs, be ¿l ever fo fmall, but both they 
and chofeof the Arteria- r uenofa> and Vena-atterkfa^ extend 
themfclves to it. So that íc is not wirhout Reafon* that 
íbrne have affirmed, that the Lungs are nothing elfe but 
a Texture tríade up of the Branches of thefe three Sorts of 
VeíTels 

i* Whv 2. The Arteria-afpera receives the Air which we draw 
f £ fí T ¿S aT * m ^y our Brcath j and becaufe it confifts of a very hard 
t& * and ftifF Membrana it is always fuli of Air ¿ and chis is 
the Reafon why the Lungs are fo very íight or weígh fa 
lítele, 

%.Hwthe 3« The VicTiuals and Drink cannot get into rhe Throat 
Uwrfx 'mi w it hout paíTi o g o v e r í h e Mou rh o f t he -Artería-a (pera ; y e: 
jrlw"%ihw notwithíiandmg nothing can ordínarily get into this latterj 
itita the ' becaufe there.isakínd of Valve> which rheycall the Uvuia, 
fywgs- which covers ic every time we try to^ jfwallow any Thing« 
And if.it does at any Time happen that a fmall Piece of 
Viítuals or a Drop of Drink do fall in ; we are forced to 
coitgh it up again preléntly* 

CHA P. IX. 

Of the L1VER. 



f, Of the 
jJver* 



\\T E do not find any íenfible VeíTels in cutting the Lí- 
ver ; whícli is the Reafon why we affirm the Liver 
to be a Heapof innumerable Veíns noc to be percelved, 
which che Vena-¡ma divides it felf ínto> and which feem 

lo 
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lo be difperfed in chis manner, in order to meet again and 
communícate wúh che Hepati.k Branjch. 

2. The Liver, ín the greateft Pare of Animáis, as Well * o/ih e 
as in Man, is of a reddifli Colour, Buc there are fome £¿£ ff/ 
Sorc of Creatares whofe Li^er ís Green> others YeüoWj 

and others of fome other Colour. , & 

3. We obferved a little befare, that the Bag ofQall is ^ 
placed in the lo wer Concave Pare of [he Liver, There ís GaUd^í 
a fmail Tu be which comes out of thís Bag, and divides 

k felf into two Branches, one of whích bends back and 
returns incothe Liver again; but the other which is cali- 
ed the Mea tus or Canalis Chokdocbus inferes k felf into the 
Beginning of the Intcítine cailed yejunum y where k makes 
the Gall diftill through a Hole fo fmall that k is hardly to 
be perceived. 

.CHAP. I 
Of tbe S P LEE N. 

WE know nothing particular of the Sphn> but only Qf*to 
that it is full of very grofs Blood ? and that it has a f^dZ% 
Comrnunication .with the Ventricle by Means of a fmall ¡%fo». 
Ducl which Phyficíans cali the Vas-breve ; and with the 
Heart 5 and fome other neighbourírig Parts by Means of 
fome Arcenes and Veins, 

2, I faw a Dog once whofe Spleen had been takea out Zr That 
íix Months * the Wound neceftary for this Opera don, the s^.tn h 
having been few'd up, healed by Degrees, and the Dog ^d^Sffi. 
recovered his Srrength again in Proporción 3 (o that at luít Life* 
tbere appeared no external Sign of any Inconvenience that 
the Dog fuffered for want of it. 
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C H A P. XI 

¿¿£ Kidneys and BlaMer, 

i. o/ f£¿ *TpHE Subítance of the Kidneys feems to be of the 
^bi^KMnfys N ature of a ver y fine S pon ge, and we fee ín each 
¿*rf o/ tbfir Kidney a certain Cavity whieh they cali a Bafon y and 
EííJcíí/. which is always almoíl fü 11 of Uriñe. 

a. o/ the 3 . It ¡s a lfo to be obferved here ? that each Kidncy ¡s 
ThfíaJ^Jvs p^ced ac the Extremity oí che emulgmt and Artcry Ve'm. 

\* Of the 3. The two Kidneys have a Communicatjon with the 
Vnttri* JBhdder by two very flender DuctSj called the Urden-, 
which are generaUy full of Uriñe, and where we fome- 
times fínd fmall S ton es like thofe genera ted ira the 
Kidneys : They areinferted itito the Biadder fomewhere 
about che Neck of % bu t the Paífages whereby the Uriñe 
gets f'titp it are íb fmall Lhat they carino t be, perceíved. 

0 «$. * ^ Í ^ <S* & & & # ¿£ & .ft & ^ * 4 ^ * 

C H A P P XII. 

0/ the Moúon of the Blood, 

t, rhe o- *npH E Motkn ofthe Bkod'is one of thofe Things which 
finito ¿f the 4- I faid before could noc be.known by the Help of 
wwH¡L 'tfte R^afon. And it is a famous Qyeílíon amongíl Phyíictans, 
M^tt ofthe and wbat they are very much divided abouc j viz. fflhm 
% ¿QC <t> phe Bkvd is tiiaie, and éatu it h moved : The Ancíents, 
whofe Opinions the greateíl Part of our oíd DqBqts fol- 
io w ñ¡W y choughcíhar aíl the Blood carne from the Liver} 
and beca ufe only a fmall Part of k goes i rito the Vena* 
parra? and from thence into all the Bránches of it ; therc- 
fore che greatéft Part ofk* palles into the ¥e?ia-cava and 
íb into all the Branches belorvging to it i but ín fueh a Mari- 
nen chat ac the cormng out from the Liver, a coníjdera- 
ble Quanrky of ky turns about and enters into the rigbt 
Cavity of the Hearf* where it is divided into two Parts, 
one of which runs through. the Vma-arter'mfa into che 
$¡*%$h fhe other through the Medwm-fegtum into the 
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left Cavity ' ; where^ they íay 3 it ís con verted inro arterial 
B/ood or vital Spiritsy which is carried ínto che Luiigs by 
the Arteria vmofij and all ovcr che Body by the Arteria 
magna and íes Branchcs. 

2. According to chis Opinión * the Blood always moves Thattkt 
from the Middle ofthe Body to che extreme i*arts, wich- f^tT/t 
out ever returning back again ^ And fin ce it is aííertedj ¿to/o» */ r¿<¡ 
that i: ad vanees forward only in Proporción as the Pares 
get out of the Veins and Arcenes ■ t o notirifli the Animal } p^y. 
it follows> that the Motion of the Blood muft be ver y 
flow. 

3. Thiá Opinión was received from the Anden ts, wíth- f Kf %^ C ^\ 
out any Proof, at. a Time when no Body fufpe¿ted that thh ofmtm 
the fírft Philoíbphcrs wcre capa ble of any Mifíake ; Bul 

íince we do noc fübmk ib blíttdly to Aiahority in fuch 
Máfters as thefe, we find that this Opinión is only mere 
Imaginación without any G round, and that it oughc to be 
uttcrly rejected : For b elides ks rnaking the Blood país 
through the Septum of the Heartj where there do es not 
appeav to be any feuíible Póres> and where we find by 
Experíence, that neirher Air ñor Water will pafs through, 
it does not at áll agree wíth the Poíitioñ ofthe Val ves 
whích are at the Entran ce of the AftMñá^emfal and a 
great many other Places of the Veins. Not to ípend' any 
further Time therefore, ñor to amufe our felves in confu- 
ting this Opinión^ líhali content my íelf with endeavour- 
ing to eftablifh ano the r Conjc£ture> che Reafcns for which 
appear to me ib pJ'aufible., that I hope there will be no 
Difficulty ín admitting it» when werbave once been at the 
Troable to examine it, 

4- If we remem ber rhe Difpofitíon of the Val ves whích ^¡^ sttht 
are at the two Holes of the Heartj where the Vena-cava hnotk^Héít 
and Arteria-veno ja end \ we malí fee, that t befe two^Vef- from th e y e - 
fels being always full of Blood, there muft neceffarily flow %f°J*"** 
out of each of thefe one great Drop of Blood j Ínto each WOj & É 
Cavity of the Heart when ít ís empty. 

5- Thefe two Drops being d lia red by the Heat whích > íW tht 
is in the Heartj which is greater rhan in any ocher Part J¡ &d J a £** 
ofthe Body* as we find by Expenence, endeavour rogo Cavfües 0 f 
out at ihe Hoíes which are in thefe two Cavities ; but be- ] h o c ^ a J! 
caufe chcy can not get out at thofe through which they arterhfj^ná 
en te red in, they rhem felves ftopping up the Paílage Aorta, 
^that Way by preffing againñ the Va! ves at the En trance ; 
therefore they irnift go out at two orher Hoíes where 

they can opeo the Val ves :. And thus al moflí al i the Blood 
which is in the righc Cavity, paíTes into che Luogs through 
R4 the; 
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the Vena-arteriofa 3 and almofí all that whicb is in tbe left 
Cavky paíTes into the Aorta, 
é, That (¡ t Xhe Bloodwbicb is thus got out of the Heart can- 
%sZdl?¿m not enCer in ^gaírij becaufe the Val ves are fo placed that 
tnt n / fitf £v k ftops up tbe Pafíage it fel£ Wherefore that whicb re- 
™Jtrt&Cw d ma * ns * n cn ^ Cavities of the Heart, being no Jonger able 
noft into the co f^eCs againft the Val ves whích are at the Holes where 
Cmities tbe Vena-cava and Arteria- vcnofa end, the re mtiít again 
the He*rt. ^ Wo Ql ^ CT g rca: Drops of Blood 3 which dilaring 

themfelves as the former, go the fame Way as they did 
7. That tfa y. Now in Order to fee how k is pofTible for tbís to 
^ti/tí" contimje dweing the whole Life of the Animal we 
¿ittertfimto muir con líder, that every Time the Vena-arteriofa rece i ves 
the Ftím. the Bloofl that is newly dikted in che right Cavky of the 
Hearr ; this Blood impelís that whicb the Vein was filled 
with befare, fo as to makc it díícharge fome Part of it 
íelf ínro the árteña-vmofa, which iz palles into not only 
thnDügh rhofe víiible Anaftomofes 5 whích we mentioned 
jíift now; but aifo throughan infinite Numberof infeníl- 
ble PaíFages, whicb are at tbe Ettre mides of the B ranches 
of the Vma-armiüfú* and which end at the B ranches of 
the Artma-venéfd, So Jíkevvife we muft confider, that 
every Time the Aorta rece i ves the BEood that is newly 
dilated in the left Ventricle of the Heart, thjs Bloodl 
p re (íes upon that which it was filled with befare;, and 
maíces it díícharge part of i t felf imo the B ranches of the 
Vexa-cava* whicb it gets into through fome Anaftomofcs 
that are viüble> and through an infinite Number that are 
inviíible. 

. 3. of the g. Thk being fó : The Blood which is i ti the Veíns moves 
thT¿i!¡d! ^ ^ TQm tr *e extreme Parts of the Body towards the Hearr, 
which it enters into through tbe Vena-cava which dif- 
charges it felf into tbe right Cavicy of the Heart j from 
henee it goes into the Vena-arieriofa* then into the Am- 
ria-nkmfa* and from t henee into íhe left Cavity of the 
Hearr, from w henee it is can-jed to the extreme Parts of 
the Body, through the Trunk and Branches of the 
Aorta, che Ends of whicb are uniced with thoíe of the 
Vena* tova* (o that theíe Jacter jfend the Blood baclc again 
ro the Trunk belonging to therru which afrerward? 
difehargüs ic into the right Cavity of the Hcart. And thus 
that fimo^Ls Ckadátion ot the Blood is made ; fbr die 
Difcoverv of which we are obiiged to Dr, Harvy. 
q.Tfyttrtrr 5, Having tbus feeiij diac tbe Circulation of the Blood 
canter *f \$ a neceííiry Coníoquence of the Difpoíkion of the 
níjifmtd ¿ Veff^Is^ which cc^tuin it j there are two very ftrong 

Argaments 
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Arguments by which ic may be furrier confirmed. Firfí, t&e ExptrL 

if the Skin of any líve Animal be ript in any Pare where ™^ s °f L * a ~ 

there is a prerry large Vein 5 and this Vcin be fo freed 

from the Fleíh that is abouc ít, as it may be tied clofe 

tp by a Thread going rouad it ¿ we fhall fee thar Pare 

of the Vein ? which is be twixt the Ligature and tfce H.earfc 

grow empty j and on the contrary? that Part which is be- 

tmtt the Ligature and the extreme Parts of the Body will 

fwell And if this Vein be pricked, or if ít be cut in 

tWQí betwixt the Ligature and the Heart, there will 

come out but very Hctle Blood ; whereas if it be only % 

pricked betwixt, the Ligature and the extreme Parts of 

che Body, there will come out fucha Quantíty of Blood 

tbat the Animal may die: Which is a cerrain Sign that 

the Blood does not move in tbe Veins from the Middie of 

the "Body to tbe extreme Part?* as the Andenes thought"; . 

bar on ihe contrary, that it movesfrom the extreme Parts 

fff the Body to the Middie* 

10* Ic is eafy to fee that what is thus done in Beafts, is 7 O >0ftt* 
ín Jike Manner, donein Men* ifweconfidertheMethodof Mctádo/ 
lettjog Blood- For fince the Surgeons are oblíged to tye 
up the Arm* in Order to make the Blood come out 
of the Vein at an Orífice below the Ligature ¿ we cao- 
noc reaíbnably think otherwlíej but that the Ligature, 
which the Arm is tyed witb, by compreffing the Veins, 
but not compreílíng ín tbe fame Manner the Arcenes, 
which are not fo fupple¿ and which lie deeper under 
the SkiOj will permit rhe Blood to run along the Ar- 
tenes of the Arm* from the Middie of the Body to the 
Ends of che Fingere ; but that it will not permit k to 
rcturn again from thence fp freely, through the Veins to 
the Middie of the Body, becaufe this Ligature ít felf 
ílops it 5 fo that the Blood is forced to go out at the 
Orífice they make. 

1 1> And this will appear ftil! more evidently, íf we con- 1 r . why 
fiderthatj when the Arm is bound up fo hard that the fiwMátH 
Arteries are compreiTed, íc is impoífible to get any Blood ^JX* 
out at the Orífice of the Vein, wichout firft loofening (*vj™rd y 
the Ligatura m Order to gíve Room for the Blood to t L% th *' Blp * á 
iTtoye in the Arteries beneatb. m^cm^nt, 

12. Another Argument which confirms the Circulad- h.a»o- 
nn of rhe Blood, in the Manner we have now deferí- 
Mj is an Experiment made ín fome of the Veins ov . 
which arejuft under the Skin, and are the moít vifible c^tilnojthc 
of alL If vpe take any fingle Branch of one of thefe m ° d - 
Veinsi as for Inftance, one of them which are on the 

Back 
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Tah- xvl Back of the Handj which ís here repreíented by AB, 
í£t 3 ' of which A is the Pare furtheft diftaot from che Heartj 
and wbere two Branches uniré in one 5 * and B the Parí 
nearfeít the Hcarfc and where the Branch divides agair 
into cwo^ other ; ífj I fay, we prefs the Vefn ac A wirít 
the End óf one of our Fíngers ib as to ftop che Blood 
and at the fame Time ílide another Finger alorg rie 
Vein AS, to drive the Blood towards CC; then ck 
Vein AB will be ernptied and difappear,- neicher can 
the Blood be made to get agaín into k by moving xk 
Finge r from C to B, beca ufe the re is a Val ve at B wtóá 
flops ir. But rhat which evidendy proves fuch a C:m* 
latían of rhe Blood as we ha ve deferíbed is this, that it 
the Part B be preííed wkh the Fingen fo as to hinder anj 
Bíood going towards the Heart from B to A, and tfce 
Other Finger be taken ofF from A, yon will ha ve the Pia- 
fare, to feé the Branch AS filled immediately with BlaoA 
and the Blood will move from A towards B, rha: % 
from the extreme Parts of the Body towards the Míddls. 
■ í^jSDe- ig, There is a particular Dcmonftraticn of the ihvifitíí 
Tflt/jiT*- d n &ftwwfis> or Communicatton hetween the Extren liríej 
jíomofis ofthe of the Arcenes and the Éxtfemities of the Veins. ff tbc 
Vimtand Breaft of a live Animal be cae open^ and the Aorta tyd 
rS£nes - upat two laches Diílance abo ve the Hearr* and then "cut 
ín Pieces bétwixc the Ligacure and the Heart ; the Con- 
fequence will be, that not only ali the Blood rhe Vein?; 
but: that ín rhe Arteries alfo will ín a very little Time rüít 
out at that Hule in the Heart whereby che Blood ufes eo 
pafs out of the left Cavity into the Aorta : Which i 
coiúá not do, ir che E^trémities of the Branches of thií 
VcíTel, bad not a Cornmunication wkh the Excre mides 
of the B ranches of the Veius, 



C H A XIII. 

Of the Pidfe 7 or Beating of the Heart and Arltútt* 

i.t^í í^eTHE Beating or Motíon of the Heart and Ancrítf* 
faQtttítsof the _L which is called the Vntfy is fufficiently known b) r 
SrW7¿- Exp^ricnce ; the DiíHcülty lies in findíng mi how ic i* 
f+nd apm the done. But beca ufe tífe Motíon is noihíng elfe bu: a Sote 
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of Dilatación in the Heart mid Arteries> which is made 
regularla and in fuch Meafure 5 that the Arteries bear 
neither fafter ñor ílower than the Heart * T can't but think, 
that both the om and the otber depend upon the faífte 
Caufe^ and that this Caufe is no ocher than ihe Alteración 
cf the Blood made in the Heart, * 

2, It is probable therefore, that every Timé any BJood 1. Ham the 
gees into the two Cavities of the Hearc> this Blood mixes f^ d ]£"f^ 
wích that which was before left in ir, which fe r ves like '•' a 
Leaven to make ic dilate all at once ; by which Means, 
the Heart i t felf ¡s alfo forced to dilate and grow broader : 
After whichj when the greateft Part of the Blood which 
was in thefe Cavities goes out 5 viz, that of the rigbt\Ga* 
vityj into the Fena-arteriofa* and that of the left Cavicy 
ínto the Aorta ; then the Heart relajees and grows 
long agaín ; and ir is in this continual Alteración of the 
Figure of the Heart that its Beating confifís : And as to the 
Arteries; their Morion coníifts in thís> that they fweJl up- 
en receiving freíh Blood from the Heart ; and return ta 
their firft State again immedíately upon the Blood's lofing 
its Forcé and Agiration. 

3» Not that I am unwilling to confefs, that the Heart ís J 1%^ 
difpofed, by the Fabrick of iu to dilate and contrae! it felf tb¡Fabtiáof 
another Way : For it beingcompoíed of two Mofcles, it is f^ifaus ta 
reafonable to tbinkj that they exerciíe their Power alter- this> 
nacely, that is, the Animal Spirits pafs by Turns out of one 
Muicle into the other However, I amof Opinión that it 
is the Dílatation of the Blood in the Heart which regulates 
their Power; becaufe the Heart dilaces it felf quicker or 
ílower according as the different Qualitíes of the Blood, 
ruakeit capable of a quicker or ílower Dilatatíon. 

4. This fecond Caufe of the Motion of theHeartj being 4 . jf% y # ¿ e 
fuppofed * y it is no more ftrange that it Jhould fometimes fí ' írí ,*f^ 
beat, after it ís taken out of the Body of a Uve Animal, %%~ 
than that a Bell íhould continué to move, after we ha ve iWjr e / m 
letgo the Rope ¿ Neither can there, I believe, be any o- Anim * L 
ther Reafon giveo for it than this. 



ffff 
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CHAR XIV, 

Whaí Time the Blood circuíales in. 

cJtu™*" t0 "R^ reckoning very nearly the Quamicy of Blood which 
Ttmelf thc palles íntó the Aorta at every beating of che Heartj 
tm*i*úm */ and by determiníng alfo the Quantky of Blood which 
thc muL t ^ ere ¡ s ¡ n tne w hoIe Body * y we may find how long Time 
it takes to finífh one Circularían^ by fome fuch Way of 
Reafoning as this. Firft thenj I am of Opinión* that e- 
very time the Heart beatSj it throws a D tachín of Blood 
into the Aorta* which is the JeaíL I think, that can caufc 
a feníibie Dilatation in al] the Ar feries : This being fup- 
pofedj I count how many times rny Pulfe, and confe- 
quently my Heart, beats ín a minute of an Hour a and I 
find it beats íixEy four times> that ís> three Thoufand eígbt 
Hundred and forty times in an Hour- Whence I con- 
clude that there paííes through the Heart every Day 5 nine- 
ty two Thouíand one Hundred and ñxty Drachms of 
Elood 3 which make eleven Thoufand íive Hundred and 
twenry O un ees? or feven Hundred and twenty Pounds oí 
Blood, Wherefore íf I-had fo much in me, I fhould con- 
cíade that it eircükted once a Day ; hut becaufe I am of 
Opinión that tbere is not above ten Pounds of Blood in my 
whoIe Body ; I condude that in twenty-four Hours, k 
paíTes feventy-two times through the Heartj a riel coufe- 
quently the whole Blood circulares three times in an 
Hour. 

z*T¿at a. But it is very manífeft* that if more or left Bbod 
?¿¡u*7z"y a * than 1 nave fúppofcd, goes out of the I leart at every Beat- 
»pf be very íng, if the Pulfe be faíler or flower than Ifoundmine to be 
by Experience, or íf the whole Maís of Blood be not juft 
ten Pounds as í imagine it to be $ there will be found a 
different Number of Grculations in ati Hour, than what 
I ha ve la id down \ fo that the Calculatíon now made, ferves 
omy for m Exampte to make Qthers by. 



'CHAP. 
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CHAP. XV. 

natural Reat. 

enCj like that ímpreíted upon ínanímate Subjeéts by ™ tn ™ £ 
FírCí but which continúes in the Deptb of Winter* and 
Jafts as long as we live ; this is what we cali natural Heat : 
Gonce rning whicb there ha ve been two Things which Metí 
have always been follicitous to enquire hito. FiríhWhat it 
confiftsin¿ andfecondlyj How it iscommunicated from 
the Heart, which is as it were the Center of it 3 to the 
moft extreme Parts of the Body. 

2. Ic feetns to me moft probable that natural Heat owes x « Wh , At 
its Original to the Blood, and is pretty much like that we < on ffi itn - 
mcmioned in the firft Part of this Treatifc which adíes 

From the Mixture of two Liquors 3 for Inftance, of Oyl 
of Tarta? and l)yl of VttrtoL For after the greateft FarC 
of the Blood which is rarified ín the two Cavides of the 
Heartj is got otit through the Vena-artmúfa and Aorta ¿ 
that little Blood which fíill rernains in thoii cwo Cavities, 
and that new Blood which comes from the Bags or Ears 
of the Heart, are iike thefe cwo Liquors* and one of 
them fe r ves as Leaven to the other, to dilate and hcac it. 

3 . As a Confequence of thisj it is evidenr - y that the Heat 3- Hdw U 
commumcates it felf to all the Parts of the Body by the Z*M¿mfaí 
Blood which comes to them perpetually from the Heart 

through the Arreries, Trms we perceive the Heat to be 
propordonably greater, when the Pulfe of the Heart and 
Arte ries is quicker, and the Blood has npt time enough to 
cool, becaufe ic is fo foon carried from the Middie of the 
Body to rhs extreme Parts. 



C H A ?- 
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c h a p. XYL 

* Of NourlJJwmii andGrowth, 

x^ Thattht A LL the Parts of ourBodies, cxcept the Botica being 

x**¿y?r¡Z>- ver y ir ^ ecm¿í co me veíV reafpaable to ú\\\\k 
t¿m*i¡y that they are continually waíting* and that ibis Waftingu 
terina ¿ncreaíed by che fe v eral Motioos of our Membcrs, and by 
the Aclion of thofe esternal Things whích furround us: 
Y él we can fcarce perecí ve any ícnfiblc Diminución iw 
our Bodies, eí'pedally if we be ín perfe¿t Health , nay, 
we fometimes ftnd, on the other Hand, that they increafe 
and grow bigger in a very litrle Time ; Whence we muí 
eafily be corwinced, that íome new Subftance muft come 
■ iiuo the Place of chai: whích we are continually lofing, and 

íhat this con tribu tes to our growing bigger, Thus \ye 
íee 3 that if. any fmall Hurt happens to almoffc any Pare oí 
ourBodics, they hea! 5 as it werCj of themíelves^ and chac 
when any fmall Part of the Skin or Plelh dífc&j and comes 
orF fróiD the Bod}^ another comes in íts Roonij and che 
Part which was hurt> becomes at laCt líke the other Parts, 
or like wbac it felf was before. 

2.. When the Patticles which are changed ínto the 
mtantty fame Nature as onr Body, make k only to continué in 
Nv»rijhrrttnt ^ fame State, this ís called Nt/íritio&i buz when they 
are applied in fogrcat a Quaniity* and are of fuch a Sortj 
that they increafe the Bulk of it, this i 5 called Growth. 
rhai 3. In order to explain how this Alteración is made; aí 
K *4~Gr°n>rt> r ^ lc áncieiit Phyílcíans, and fome of the modern oríes* 
™r m/dh by wno ho\d that Opinión, concerning the Motion of the 
m bW. Blood which we have confuted, teach \ that the Blood 
when ir is got to the Ex ¡remides of the Branches oí the 
capillary Veíns 3 comes our of them and changes ít fdt 
mío a kínd of Dew, which afrenvards thickens, íike mo- 
dérate! y thick Glue 5 and rhen the feveral Parts of the Body 
divide it amongífc thenifelvesj. eyery one attr£C~tíng to \\ 
felí chac which ic wanrs 3 ányd convetting it lato ítsown Na- 
ture. Thus the Flefh attraclis one Part 3 which ir tums 
¿neo Flefli, and the Bones another Part> which they con- 
yert ifito Bones 5 and this they do by an oceult Vertiift 
^hich they cali the Attra&ive or &ffi?m!atffig Vmue. 

4. Bul 
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^ But íince this Opinión ajipears contrary to Reafbn * $ ■ 
becaufe ít does not at ali agree wich whac was above de- '¿'¿¿^íi*. 
rnonítrated concerning the Circulation of the Biood y ñor 
does it in the leaft explaín how the venal and arterial 
Biood are converted into Dew, and thcn into Glue ; and 
becaufe i tiuppofesj that every Pare of the Body js endued 
wíth an attrattive or ajjhnilating Vertue^ which* is whac I 
do not u ali underñand ^ tberefore I think my felf obligcd 
to enquire after another Explication of this Akerátion. 

5* fnorder to which> we need onfy to conüder in what f.Hm 
State the Biood ís when ir comes oucof the Heart to fili ^" ir J ÍJ " í ^ 
the Arteries : For it being then very much thinned and ™ e 
áilated> and ímpelled all Ways wich great Violen ce , we fim'é. 
can non but think, in the firíl Place, that fome ímali Part 
of that which runs ínto the capUlaty Arteries, gets out of 
thém through an infinite Number of Pores* which are in 
the Skins of which they are compofed> and which open 
themfelves at every Pulíe ¿ Ftjrther> if we coníider alfo, 
that thefe Pores are fo ftrait, as not to íüfFer freely all 
the Parts of the Biood that go through them to move all 
Ways indifrereritly ; we* fhaü condude^ that they are car- 
ríed but one Way only j ib that by following one another 
aud at the fame time tottehing each other, they compoíe 
not a liquida but ímall Threads only, like the Fibres of 
Fleíli ; And thus Nntrhhn is made* when that which 
waftés at one Exrxemity of the Fibres of the Fleífb ís re- 
paired by an egual Quantity of Matter joining or uniting 
it felf to the other Extremicy^ and impelling or dríving the 
Fibres before it ; And Grwih is peí ■formed í when more 
uew Matter isadded thaais wafted a way of the oíd. 



C H A P. XVIL 

Of íbe Animal Spríts y and of the Motmt of the 
Mufdes. 

T> ES ID ES thoíe íenfl ble Parts of ourBody which we i m Tk&t 
^ have taken Notice o£ there is yet another Sort of thef ? at * 
Matter not to be perceived by the Senies, which is like ^ 1 
very fine and much agitáted Áir s and which Phyiieians 
cali Animal Sgfrits. That there are fuch cannot be doubt- 

ed, 
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ed? if we confider, that a great many Parts of our Bodies 
wiü fwcll all on a fudoen, where there is not che Jeaít Suf- 
pidón of the Blood running in to produce ib qmck ari 
EffecT: : Now chis cannot wcll be afcribed to any Thing elfe 
but to a very fine and very much agitaced Matter. 
a. rhe 2. The^ Andenes thought, chat the Animal Spirits wcre 
Dvártne tf made out of forne of che Arterial Blood, which getting 
^L^A^tU through the Carotidcs into the Brain, they ímagined that 
spttits wi* the Subftánce of che Brain had a Power to con ver t this 
dtftfthz. Blood into Spirits, But we muft acknowledge that rbis 
Doctrine ís very obfcure and defe¿live> becaufe it does 
not íhow us what this Power confiíb in^ ñor what the 
particular Nature of thefe Animal Spirits is. 
h g, That we may make this matter more inteiligiblej lee 
JñimaTspi- us eoníider, that the Blood beíng heated and düated m 
rhs are pro- the left Cavky of the Hcarc j fome of íes Parts, by daíhing 
thjfíbc™* a g^ n ft eacb ochen muft be made fubtler in fuch a manner, 
and acquire fuch Sor c of Figure^ as will enable them to 
wiy to fipa- move more eafily than orhers, and co país through fuch 
ftlm thTrtji Pores as the other will not país through. Thefe moíí 
*j íhe eíbíhI. fubtle and raoft agitated Parts come out oí the Heart a- 
long with thofe which are not fo fubrJe ñor fo much agi- 
tated. And the Difpoficion of the Aorta is fuch, that 
wharever goes out of the left Cavky of the Heart tends 
directly to the Brain ¿ but becaufe the re is a very great 
Quancky of thofe Paríicles, aod becaufe the PaiTages of 
the Brain are too ftraic to receive them, therefore the 
greaceíl Pare of them are forcé d to turn and go anotber 
Way ? and the fineft and moflr agitated Particles only can 
enter into the Brain-, where they are made MI finer and fe- 
parated from thofe which are not fo fine. Now it is thefe 
Particles, which are made thus fine and feparated from the 
groííer Particles, that they cali dnimal Sgirit^ to the produ- 
cingof which the Brain no otherwife conduces, bul only 
líke a very fine Síeve, thac ieparates the finefl: Flower from 
che Coarfe, 

4. What 4- After we are once convínced that there are Animal 
ti* Moúvt Spirits, and are aífured that che Brain is the Receptaole 
^ufdtftm- of them; there is nothing obfcure in what they cali the 
0¡in» motive Facuhy or che Principie of the feveral Motions of 
the Members : For ít is eafy co apprehend, that when 
él c he r the particular Figure and Agitano n of the Par cicles 
which compofe thefe Spirits, or che externa! ObjecTrs which 
affecT: the Organs of our Sen fes, or our own Inclín a tiort 
to fuch or fuch Motion, determines ímo what Nerve thofe 
Spirits fhall enter racher than ihto aoy other ¿ they will 

Íqoikí 
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fooner enter into that particular Nerve chan any other ; 
which conícqucn úy > íroni the common Scrucfcure of all 
the Mu fe I es 3 will íwell and grow íhorrerj and then the 
Tmdm muir, draw up that Pare of the Boáy to which ¿t is 
fixed 5 and io this manner it is that: our Members are mo- 
ved. * 

5, Ñor ¿s it neceíTary, that every Time we rnove any f* ^ f 
one of our Members, the Brain íhould fend a large Quan- 
tkyof new Spirits into che M úfele which ferves to pro- spirkinqsiU 
ducethis EfFecT: : For each Member being capable of be- 
ing moved two contrary Ways, by the Ahíjeles callcd Án-*jimñ* T 
tagomfls) we muft tbink ? that when the Mufcie which 
fervesfor oneof the Morions., ceafes to ac~tj the Spirits 
whieh fwelled ir, país into its Antagoníft by a Dudt com- , 
mon to them both* and ib helps to move the Member: 
And in order hereunto^ there is no need of any more 
Spirits flowing from the Brain* than is neceíTary to open 
and fliut the Pafííjges of this Du¿t conveniendyj and to 
fupply thofe Spirits. which arefo attenuated by continual 
Agitación, that loíing the Nature of Spirits they fly qff 
through the Pores of the Membrane in which each 
Mufcie is contained. 



CHAP, XVIIL 

Of RES PIRA T ION* 

í F to what was obferved in the firft Part of this Trea- r- 

Cife ? (fiamely, That Rejpiratiún dependí upm the Afilón &€p¿™tkni\ 
*fthe Mufder of the Breafi and W Belfy, -which by fivei- W'™"** 
ling or ?naking flat the Body, ?nakes the Air to eiiter i?i or go 
üut ; ) we addj what was now faid concerning the Aclion 
of che Mufcles ¿ we íhall have cleared all that one would 
defire to know upan this Subject. 

¿. Howeverj I cannot ornir one Particular, which Wfy 



'ouíh it 



thüugh of no great Momento is yet worth obierving ; and ¡!¡J™ ft t 
that isj that when our Mouth is opería we can at Pleafurej & s 
either breath through our Nofirils withoot breathing Breath eU 
triroughour Klauth/ or breath tnrough our Mouth with- ^¿Z 
out breathing through our Nofirils, Now in order to fee a t «M 
the Reafon of chefe mo Effcds* we muft obferve/ that 
Vol, 1L S the 
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the Grft depends upon thísj that wc can fo draw back our 
iPoagüé te die Bottotn of our Moutb, as to hinder the 
Air from entering into the Lungs that Way> as much af 
if the Mouth wcre quite íhac j and fok is forced to enter 
in chroügh the Noftrita The fécond depends upon this, 
that we make ib rae Pieces of Ftefh* which are at ihc 
Bortom of the NoííriU on the Iníide, and which are like 
IVIufcles, come fo clofe together, that the Air not being 
abíe to get inco the Lungs that Way^ is forced to enter 
in by the Mouth. 
The 3< The Necefiuy of Refpiration appears fu fifi cien ti y m 
tm.?f Reftt'- nioil: Sores of Animáis, which die sf it be ftopped for any 
r*tim, úni&; And íor the Ufeof it, ic ís very probable* that the 
Air> by ge t ring into the Arteria-ajpera> cools and conden- 
fes the Bíoüd which runs along in the B ranches of the 
Arteria-venofa, in order to make it fie Fewei for that Sorc 
of Fire whích isiuthcleft Cavity of the Hcart, and that ic 
rnay be mere dilaced again : And chis fatne Air, when it 
comea ouc of the Body and the Lungs* brings along wkh 
xir certa-i n Parts whích are purged orí from the Blood as 
K runs in the Branches of the Veim-art crioja^ and Attma- 
roenúfai which are as ít.were the Smoak or Soot of the 
Blood. 

4.^tjom- Infants don": brearíi at a 11 whilft they are in their 
ék QUfirva- jviother's Womb ; and the Blood which ís once heated 
ju^üíi in the right Cavity of the Heart* not being cooled by Re- 
the Fatas fpiration, can not be pro per to nourifh that Fire which is 
~%}frZi*l in the left_Cavity : Wherefore Nature has provided ^ 
gainíí zh\sy by fo ordering it> that the Blood when it is 
once heated and dilátedin 'th'cHeart* fhould not enter inco 
it again* except perhaps. ín a very fmall Quantity : Fog 
the greateft Part of the Blood which goes out of the 
right Cavity of the Heart> paíTes immediately out of the 
Trunk of the Vena-arteriofa into the Aorta, whilft otber 
Blood to fupply the Defedt of this^ pafíes immediately out 
of the Vena-cava into the Trunk of che Arteria-veitofát 
from when ce it flows into the lefe Cavity of the Hcart 
and is there dilated. 
f t 5. The Holes or Cb arméis through whích the Blood 

f »ht'hdSe P a ^ s m tn ' s manner in Children before they are borti* 
Utthe w'éi- are ftopped up by Degrees after they are born j becaufe 
f¿js tmpn* they being tben able to refpire, the Blood which come* 
thiK* ^iwg of t he ri^ht Cavity 0 f the Heart, is fuffieiently cooled 
íre&ihiTi£. and conde n fea before it emers into the left Cavity to nou- 
rííh the Fire which is there. The fame Thíng happens to 
the greateft Part of Beafe ; whercas in Ivlenj for want oí 

Ufe 
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Ufe, thefe Channels are ftopped up a fo that ín fix Weeks * 
or two Months after they come ¡rito r.he World, there ¿oes 
noc appear any Hole or Du¿ts at all. But becaufe thére 
are íome AnimalSj fucú as Jjttcks and Carmorants, which 
will fometfcnes continué a long while under Water, where 
tbey feek for Foodj and where they cannot *breath j ín 
fuch Creatures> the Holes now mentíoned are not ftopped 
up, but they make ufe of chcm aU cheir Liyes ; which is 
owing either to cheir conftant uíing of them, or elfe co 
the particular Nature of fuch Animáis, whereby it is har- 
átr for them to do fe and be ftopped up. 

6- And perhaps thofe famous Divers amongft the And- f^^f¿t 
enrs, concern Ing whom Hiftorians relate^ That they conttnued cf D /¿ 
ntikok Hüuts under the Water to the Aámiratwi ofallí were 
of fuch a wonderful Conftitution of Body peculiar to 
them* cha! their Blood kept open thofe PaíTages* that it 
xniglu ruó in them when che re was Occafionj as it did 
before they wete bonb and as iz does ín the Bodies of 
Ducks and Cormoranes. 



C HAP. XIX, 

Of PFaktng and Sleeping, 

t T i HAT which Expedente príncípally teaches us con- r . of 

cerníng Wakhigy is, that we are then in fuch a Sr.ate> 
as to hear the Words of thofe that fpeak to us, to fee m *tping* 
the bright Objeíts rhatare before our Eyes¿ in a Word, 
"we then perceíve 3 in all the feveral Ways that wc are ca- 
mbie of perceivíngí when any Übjeíts a£t with fufEcíent 
Forcé upon the Organs of our Senfes- To which we 
may add, that we can then move our B odies alfo feveral 
Ways juft as we pleafe. And Skep> we fínd by Expertence, 
to be a State oppolite to this, in which the common A6:i- 
ons of externa! Gbjeóts uponthe Organs of our Seníes, do 
noc raife any Senfation in us, and during which our Bodles 
appear to be at perfe¿fc Reft. 

2, In order to account for thefe two States, íc ís fuffi- *«wkátht~ 
dent to confider> that Waking coníifts in this ; that the ^ 
Animal Spirits beíng at that Tí me in great Plenty in rhe 1 * 
Braioj and capable of beingeafily determined to run from 

S a thence 
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«thence through all the Ncrves, they filí them in fuch z 
marmer as co keep all the Capi llame nrs óf them ftrerched* ! 
and diftincí from each ofher. For* upon thisSuppolition* 
ie is eafy co apprehcnd* that ií" any Obje£fc a fíe ¿fe any Parí; 
of our Bodyj che Capillamenrs of the Nerves which end 
in chis Par rf can tranfmit the ImpreíJion which they re- 
cetas» ta thac Place in the Brain which immediateiy excites 
ia Sen fanón in the Sool. h is alio eafy to conceive 5 that: 
the Animal SpiriiSj being chen fent ínto íeveral Muícle^ 
make the Parte oí the Body into which thofe Mufeles are 
infercecij to move feveral Ways* 
tfréát A State of Sleep being oppoíitc to that of Waking, 

Síecp mfjis ¡ n order to determine whacit confifts in, we necd oníy 
fuppofe adifferent Difpofirion in the Brain from that which 
caufed Waking. And as cbat confiflcd in the Quancicy of 
Spirits * the other» for the contrary Reafon* ought to be 
caufed by a Scarcity or Failure of Spirits ¿ fo that the 
Porcs of che Brain? through which the Spirits ufually run 
into che NerVeSj not being kept open by the continual 
flowing of the Spirits* flhuc up of themfelves. The 
Confequence of which wili be, that the Animal -Spirits? 
which were in the Nerves before, being diffipated, 
and no new ones fiowing in? the Capillamcnts of the 
Nerves wili become flack and foft and cleave to each other, 
And if atinar time any Object makes an Impre ilion on any 
Part of the Bodvj thofe Nerves cannot tranírnit k co the 
Brain whence it follows? that there cart be no Senfe* 
tíon : Further? the Mufcles> which are thcn void of SpirítSj 
being felaxedj are of no uíe to move the Members ínto 
which they areínfcrtedj ñor can they any more con tribu ce 
to keep the Body in any particular Poicare^ than if they were' 
emir el y deftroyed. 
4- 4. The Qofing of the Porcs of the Brain* which 

mimZry* * are c ^ e Orífices of the Nerves? and confequemly Sleep, 
foliows necefíarity from any great Lofs of Spirics í But if 
there be a luffieient Quanrity of Spirits ín the Brain which 
may be employed? íf we make but a fmatl Efforr, to the 
Actionsof Wakingj and wedo not cmploy them; che Be- 
ginning of fuch Sleep may be faíd to be voluntary. For 
thus we fee, that a Perfon who "finds himfelf difpofed to 
Sfeép, can forbcar Sleepingfor fcme'time? if he wili, by 
applying himfelf intendy upon doing fomeching, and em~ 
ploying his Animal ¡Spirits? which otherwife would be itú* 
pípyed ariqrtíer Way A to Aclions which íerve to keep 
him awake. 

5, Since 
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' f Since the Animal Spirits are in very great Agítation* j. *¿ 
it is eafy to imagine, that if tbey are noc eroploy'd ín & r **>*«"»h 
keeping os awake* buc remain in the Blood, they rauft * e ^' 
increafe the Agí catión of its Parrs* And becaufe che In- 
creaíe of the Heat of the Blood and of that of all the 
Membersj coníifts in chis; it foilows, that if v*e íleepin 
a Bed in the Depth of Wintcn we grpw warmer than if 
wc keep our felvés awake. 

6. li may bappen* that while we are aíleep^ fome of the 6. The 
Animal S piríts whích are in the Brain* may fhake fome of the € **f £ °f 
Parts of tlie Braio» 111 the fame manner asthey would be Dr£íimí * 
fhaked by an external Obje¿t afFe¿ling the Senfo of che Bo- 

dy. And ín tbís Cafe* tbere will be a Senfation raifed in the 
Soul and fnch a Sort of Percepción as we cali a Dream, 

7. And becaufe thofe Parts of the Brain whicji are ufed 7* Why&p 
to be íhaken by the A&íon of fome external Objedt upon ^ r ?™£ m 
them* are more eafily agitated than thofe whích are al- bnTZhaTm 
ways at reft ¿ therefore thefe are commonly put in jMo- V fi*v 
tíon by the Animal Spirits v/hen we are aíleep ; which ™ hen ***** 
is the Reafon why we fcarce ever dream of any Thing in 

our Sleep, bL»t what we have feen when awake. 

8. And becaufe that great Varicty of Gbjccls whích we wh y 
have taken Notice pf in the Couríe of- our Lives> hath Drtám ¡. ar f r 
agitated che Parts of the Brain in yery difTerent Manners; %¿7rfjf 

it would be a Wonder^ if ín our nighriy Dreams, the A- 
nimal Spirits fhould at any Time move them otherwífe than 
as if partly one ObjecT: wcre prefenr, and partí y as if ano-? 
ther were prefent ¿ And thus the Percepción raifed in the 
Soul, may fornetimes be the Head of a I^jon ttpon tfa Boáy , 
of a Goat ; that is to fay* it is very hard íbr our Dreams 
to be at any time regular and orderly. 

, 9. The Nacure of Sleep being fuch as we have now de- y< ^^4- 
feribed ; it is evidente that it may be interrupted* if any XX /rí? 
of our Organs of Senfe be ib fliaken* that the Impreífion site?.* 
madeuponit, e^tends to che Brain: For Ín this Cafe* thofe 
few Animal Spirits whích remain in the Brain* and thofe 
which flow thitber without Interrupción* may beemploytl 
to drive away Sleep. 

10. But if 00 Objeít íliould a£t thus ftrongly qpon the T0 « ¿tytfo* 
Organs of the Senfes 3 yet Sleep muft neceíFarily end after ^íinfft¡» 
& certain Time, For the Animal Spirits which are pro- s¿cy.' 
duced in Sleep* will in Time become ib plentifnl* that 
the y will be able of them fel ves to open the Orífices of 
the NerveSj and to fill them fo mu?Ij as is necefíary to dif» 
engage the CapiHaments> and make them occaüon th© 
S014I tp feel Obje¿ts which touch the Body. TI105 a Mm 
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tbat is aíleep m bis Bedj rnay be awaked by the Sen fanón 
which is raifed in him by the Hardnefs of tbe Mattrefs on 
> which he liesj or by tbe Sheetsbeing ruffled £ or 3 as it very 
often happenSí by the Senfation or Marión which we may 
bave to go to Stooh 
c 



C H A P. XX, 

Of ¿he ConcoUtm of MEAT* 

i.rhMtht CINCE fome Part of tbe Biood is perpetually con* 
Bhñdúmadt O verted ínto Animal Spirks 3 as was juft now explaincd \ 
Fmd. 1 ' a much more con lid era ble Part is employed to nouriíli 

or augment the B,ody 3 íc muñ necefíarily at laft be all 
dried up, if there were not a Supply of new, Fur~ 
ther, every one knows, and the contínual Appetite which 
we have for Foodj does morco ver ihóWj tbat it is that 
which fupplies ibis Lofs, and fur ni ibes this Want, by be« 
ing changed and con verted into BJood j but it is not ib ea< 
fy to tell bow fuch a wonderful Change is made. 
The o- 2. Daily Expencnce teachesus, that after the Viffcuals are 
fhúm rt/ th& j n a g VO fs Manner groando braifed^ and divided by the 
baTicTticoSi- Teethj and moiftened wíth the Sprr.de, they go down ínto 
*n. tbe Stomach, where they continué to be divided into M 

fina 11er Parts. This íecond Divifion> which lo alcers the 
Condition and Form oí the Food tbat we don*t know ir 
againj is wbat we cali Co?ico3ion, which the Ancients tbought 
was performed by theHeatof the Vtíntricle only. 
P The 3. We rnay ventare to afSrm 5 that the Ancients would 
Fanitoftheir nor taught chis Opinión but for want of a better : Noe 
pmyn* that it appeared to tbem defe&íve for want of fufficieiU 
Proofs; for che Authomy of the na that advanced it> was an 
tmdeniable Proof according to the Cuftom of choíe Times* 
wherb in order to eftablilli any Opinión, it was fufficíent 
to fay> that fuch an one was tbe Aurhor of it. But that 
which created a Dífficukyj even to thetrb was .5 that they 
fsw a great many Animáis^ ín whofe Vemriclc they coulo 1 
not obferve any Heat¿ as for Inilance in Fifhes, which 
notwkbftanding did not want Ocncoction^ na y* had as 
gocd a onej as tbofe where the Heat is greateí! oí aíi 
Wherefore> chat they rnighr not be at a ftand, ar a Time 
^^ÍMdfoBheJfS had the Vanity to declara that tbere was 

ñor 
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not any Thing that they did not undcrftaod ¿ they fonnd 
out a Way ro get rid of thís Difficulty, by faymg> rhat the 
Heat whích ferved to concócT: Foodj was a particular extra* 
ordinary Htac } not at ailjike that which we per ce ¿ve by our 
feeling- But thís is a mcer Sophifm j for ¿t ügnifles no 
more tban to fay, that tbe Conco¿Hon of Food is íraufcd by 
fomethíng we do not at; all Joiow what* wbkh we calí 
Heat. 

4. That tbe Miftake of tbe Ancíents might appear more 4* Cm- 
plam 5 I ha ve oftentimes made the following Experiment. C pf T j^l/^ 
I procured a certaín Quanrity of thofe fmallBünes wbích the Heat of 
are at the extreme Parts of thofe Sheeps Feec which ^ 

they fell about half boiied; Part of the fe I pur. ínto a Pos 5WJ? ' 
almoít full of Water, and boiled them over tbe Fire for 
near three Hours ¿ aíter which the Bones díd not appeajr 
to be at all cbanged ; I gave the other Part of them at 
the fame time to 3 great Dog, who devoured them ím-, 
mediately^ and ín three Hours I foLind tbeie Bones almoít 
enrirely conco&ed. Now the comrary ought to have hap- 
pened, íf the Conco&ion had been caufed by the Heat on- < 
ly ; for the Heat in tbe Pot was much greater than rbaC 
in the Dog*s Stomach : Henee we may conclude,, that 
Conco£tion ís not performed ín tbe manner the Ancients 
taught. 

5. The modern Chymiffo have paved the Way to the *fnlh*ttht 
Difcovery oí thís Truth. For they have ftiown in the 

firíl Place, that Liquids are tbe rnoft effe&ual Caufes of m * * m 
the DiíTolution of hard Bodies ; and that tbere are fome 
Soits of Aqua-Forth proper to dííídive fome BodíeSj and 
other Sorts proper to diíTolve other Bodies, It is there-^ 
fore very reafonable to tbrnlt * that after the Food has 
been bmlfed and divided in the Moutb, it is, as we faid be^ 
fore, fwallowed down into the Stomach^ after ¿t is well 
miKed wkh the Spitrie, whích by che Moción of irs Parts 
while it continúes a Liquida ferves Hke Aqtia-Vortis to dik 
folve ic furtber than the Teetb couíd do. And this is con-: 
firmed from hence¿ that the Food is much eafierto concofr* 
if it be well chcwed and mixed wkh a good deal of Spitv 
tlej than if ic be lefs chewed and fwallo^pd down into thei 
Stomach almoít dry. 

6. But this ís not at all, For there are a great many & 
B ranches of Arteries^ the Extrcmities of whích are in the 

Infide of the Stomach; from fome of which ther&ge- f^jf si ^f 
nerally diftils another Sort of jftpa-Torth much ftrongei " , ^ 
than the other, whích mixing wich the Spittle* helps it ta 
¿ÍÍTqIv^ t(\e Viftqalsji and indeed dqes the ínoft towards ^ v . 
5 4. 
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To wHcfa we may add further, thac wc may not wholly dif- 
agree wich thé Andente chac thefe two Sores of Liquors, 
id Man and in che greateft Pare of Animáis* require Heat 
in che Stornach 3 in orderto díííblve the Victuals contained 
iíi ít. 

7 . r¿¿f fí¡ 7, ThecVicluals afcer being chus diííblved 5 go into the 
ffcfrwnftLi l'Kefcnes, where ir may be faid, Chat a fecond or a third 

the ñ&tí - Conco&íon is m ade : For che Gall which contínually di Mis 
* is * i neo thetib and which cinctures the Viótuals almoft as foon 

as they come ontof the SEcm'ach, 6rjiíhes¿ as che laft Dif- 
íblvent, what the preceeding ones only began, 

8. Tk*tthe 8, If what I ha ve íaid concerning che Gall does not a- 
mclr^E™** ^ rce ^P* n * on °^ í° me Phytícians, whothink that 

, che Gall is nothing buc ao Excrcmenc andof no ufe in the 

Body* I íhall aot be very uneaíy at that j beca ufe cheír O 
piüion is fa far from being íupported by Reafoiij that ic is 
direclíy concradi¿T:ed by it- And indeed> if che Gall weíe 
only a rneer Excrementa k is very probable, that Na ture 
would raiber llave placed ic at che further End than at the 
Begínning of the Inteftines : For if the ir Opinión be cruej 
it íerves only to taint che Victuals as foon as ir comes om 
of che Sromachj beforc it has furniflied what is neccfíury 
f* to nouriíh che Body. 



C H A P. XXL 

Of the Moüon of the Cbyk. 

wv^?* T ^ w ^at Manner foever the Vi£ttials are prepared, when 
í tthyun, x L h~ v enter ¿ nco t ^ e l nre ftí ne5j j r i s very certain, chüt 

that Parí which is feparated from them in order to be con- 
verted iiuo B!ood>muft be very flaid* becaufe the PafTagcs 
ur goes chrough are fo fmall as not to be di fe overed by the 
Eye. This Li^or is what we cali the Chyk which is fe 
parated (whatever the Caüfé of that Separation be) from 
the other Macter which is more grófij and muft go fotna 
Way to that Part of che Body where ir is to be converted 
ínco Blood. 

\> 7 f ¿rxYa- £• The Ancíents, who made Enquiry after thefe tm 
*!oa pf *fe TÜingSj imagiried that che Ghyíe vras drawn ouc of the 
i¿spdwu * . Intcftincs 
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Inteffines by the Exttemities of the Branches of the Vena- ^«s 
Torta, to which they afcríbcd a Power of fucking. That cTte- '^ 
after chis, the Chyle continued torun towards the Liver> 
by which it is likewife attraítedj and into the Subftance of 
which ic enters, and that at laít the Liver converts it in- 
to Blood- - 

3 . Though this Opinión was received ín the Schools for 3 . tw 
a long time ; yet were they forced to rejecT: it at laft ; be- ^ °p { ^^ 
caufe noBody underftood what that Verme of fucking was 1 rZ/^ tjí * 
which they afcribed to the mefentery Veins ; ñor what 

that Verme of attratSting the Chyle and converring k into 
Blood, coníiftcd in^ which they afcribed to the Liver ; but 
chiefly becaufe, accordíngto that Opinión, the Chyle mu ft 
run from the Inteftines to the Liven through thofe Veins 
which chey affirmj can y the Blood atthefameTimewkha 
contrary Motion from the Liver to the InceíBnes* which 
without Doubt is contrary to common Senfe and Reafon. 

4. Indecd lince it has beeo found out 3 that the Blood - 4 
circulates and runs out of the Branches of the cceliack Ar- pXíbÍTfa* 
tery into the Veins of the Mefentery, and fo is carríed tte'Cmvtafr 
from the Inceftines to the Liver; ítis rightly judged, that ^ £ °£ tht 
the Blood is fo far from híndring the Motion of the jmonn. 
Chyiej that it cannot but contribute to malee it move the 

eafier. 

5. But though the great DifSculty which was found in Tbaí 
the Opinión of the Ancíeritsy was hereby removed; yet the &éB>fiav*y 
Difcovery which was fcmetíme finca made of xhtkBeaí %Jn*t® e * 1 
VehjSj, in which the Chyle ap peáis vifibly to be contaínedj t**fidh to 
hascaufed itto be entirely rcjccfced ; And except fome few b 7 c s ^^ e!j 
of our oldPhyficianSí whocan'tbeartoalteríheir Opinión^ ™ JC 

there is none atthis Day but hold ? that the Chyle do es not 
enter into the mefentery Veins at all> but ooly into the 
hcteal Veins. 

6. And there beíng yet no Doubt concerning the Place ^ r |"¿^ 
wherethe Blood is made; they fheight coneluded that the c lllJ*£™ 
ladeal Veins did ferve as Chaonels to carry the Chyle tkeContftüf 
diredly from the Inteftines to the Liver, the Ch ^ 

7- Howeverthey were forced toreject this Opinión alfo, 7- That 
upan Gndingby Experiencev that when the Liver oía live ^ t a ^ 0 d ^\ 
Animal iscut out of the Body, the lacleal Veins do not *uS T *ltÍ¿ 
etnpty themfelves at alh For it is certaiix, that if che Chyle 
Wenc direcTrly to the Liver* thofe Veins ought to gvowemp- 
th becaufe all the Paflages through which k goes would 
beopen. 



8. During 
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8. e/í¿í During this Uacercaiacy of rhe Courfe which che 
cgjfc s/í * tf Chyle díd take ■ Mr, Pecqttet thoughc of a Mechad of 

pactiog this Matter paft all Difpute. 1 t is an Experíment 
which he has made and íhown a great many Times* and 
whch di ico vers the Courfe of the Chyle fo as ít may be 
íecn with the Eye. The two fubclaviary Vetos muflí be tied 
a lítele above the Place wbere they difeharge themfelves in- 
to the Vena- cava i that there may be no Communicarion 
betwkt that Parr which is above the Ligatures, and tbac 
Part which ia below them ; then having opened the righc 
Cavity of the Heart;» all the Blood which is beneath the 
ügatnres muft be let out and carefully wiped up with a 
S pon ge 7 after which 3 having firít fqueesed the la¿~leal Veins, 
then the Receptacle of the Chyle^ and laft of all the Dud 
which goes along the Vertebra thefe VeíTels will grow 
empty one after another, and yba wül fee all the Chyle gú 
into the righc Cavity of the Heart Ahd this made us thinkj 
though wc expe£ted another PaíFage 3 that all the Chyle 
pafles from the Inteftrnes into the ladteal Veins ¿ and frora 
thefe Veins into the Receptacle? and from thence into the 
íabclaviary Veins, where ¿emires with theBlood^ and goes 
- dire¿Uy to the Heart. 

9. That th§ 9. Ñor is it at all neceílary? jo Order Co explain how tk 
i*8™nYmu Chyk comes out of the Intefiines» to aferibe a Power of fuck* 
th*chy¿f a * n & t0 tne laíleal Veins as the Andenes dk} to the mefen* 

tery Veins.. It is fufficient to imagine, what is agreeable 
to Reafon and Experieoce \ that every Thing which is in 
the Intefttnes is in a continua] Fermen catión or Agitano^ 
which makes all the Partí to have a Tendency to dilate 
them fel ves every Way, For, upon chis Suppofition* it is 
eafy to apprebend* that the fincft Parts, which are the 
moft proper to make Chyle, get through the Pores of the 
Inteftines and ib enter into the lafteal Veins. 
That the JQ * ^he Courfe of - the Chyle was fot a long Time 
Chyu wj*t íliown by Experiments in Beafts oialyj which gives Occ& 
MmZ*i« t0 ^ iem ™ ú are °^ Opinión of the Andente 
3téjis!* n to conté ndj that it does not tnove in the fame Manner in 
Morí. However this Maccer ís now put paft all Difpüts 
by an Accídent that has happened. Two drunken Soldí- 
ers having quarrelled and fought togecher, and onc á 
them being very much wounded 5 was carried to a Sur- 
gcon, but was juft dead when he got thicher. This Sur* 
geon (Mr. Gaian) who is veiy Wll skilled in Anacom^ 
■ kept che Body, and fórmenme afcer having di0c£ted it» 
he íhew'd the Moción of che Chyle to be tt\e femé ín. M e í* 
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asín, Beafts. Several Perfons were íiicceffively Witnefles 
£0 the Experimenta And when me Chyle would noc laft 
SDylongen he fupplied theWantof it> by putting the End 
üf a fmaÍL Syringe into the Reeeptade and inje&ing fome 
Mük; for by that Means they fawit difcharge it ielf hi- 
to the right Cavity of the Heam the fame as r, l |e Chyle 1 
did If chis Experiment be noc fufficient co íhew che 
Conde of che Chyle in the Body 3 I know of no Meaos 
thac there can be of demonítraring it. 

C H A P. XXIL 
How íhe Blood ts made. 



TF what has been faid concerning the Courfe of the t. That the 

Chyle be granted> the Opinión of the Andente thac 
the Blood is made in the Liver, appears manifeftly falfe ; m thñ HcüHf 
And there will be no Room to doubt but thac the Chyle 
is converced Into Blood ín the Heart* 

2. As to the Manner in whích the Chyle is converted a. J3W 
inro Blood* I Jhall not fay of the Heart what is ufually i j£? indh 
faid of the Liver, viz. tbar, being irfelf redi ít commu- ™ a * 
Dicaces íes Rednefs to the Chyle : For this is not ac all ne- 
eeílary j for we very well know* that a Chickenj which 
has Biood in its Arte ríes and Veins> is generated from a a 
Egg» the Shell of whích k white^ the White of the Egg 
tranfparent, and in which there is no Red at alL I think 
therefore 3 that ít is more probable, that the Chyle be- 
comes red by the Alteración whích che Ebullición k ao~ 
quires ín the Heart makes in the Figure and Difpofítion 
of its Parts. So that the Heart con tributes no more to 
the makíng of the Blood then a Kneading-Trough does to 
the making of Pafte. 

3- According to the different Conftitutionsof Merij 3 . wh (n 
the Chyle is converted into Blood fooner in fome Per- *fc %M is 
fons trian in others. And there are fome, who have no foon- Zfy}¡J"p^ 
tr caten, buc we rmy perceíve by very vífible EfFeíts, p¡ s afur 
that Part of the Food ís concocT;ed 5 and the Juice got into 
the Heart ; For that Difpoíition to íleep which they have J, 'T* 
zmmedíately after eating, can not reafonably be aferibed to 
any Thfog elfe buc che Want of animal Spirits, which dq 
noc then breed in fo great Plenty in the Heart* becaufe 

the 
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the Blood which paífés through it at that Time ís be- 
come too grofs and cool by theChyles tóixíng wkh it. 



CHAP, XXIIL 



Of the E XCR E ME NT S. 
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CINGE we are aíTured that é\ the Parts of the Food 
& thac we take are not converted into Chyle 3 but that 
a great Deal of if becomes an ufelefs Excrementa ic is ve- 
ry reafonable to think alfo^ that all the Chyle is not con* 
verted into Blood* ñor all the Blood applíed to the N Gu- 
rí Oí me nt of our Bodies ; So that there are feveral Sort* 
of ExcmnentSy and of a very different Nature^ whid 
are alfo ieparated in feveral different Manners from the 
ÍJody * And índeed we may affirm, that there ís no Part 
of che Body buu what wili become at íaft an Excrementa 
becaufe there is no Part which at Tome Time or other 
wili not be feparated from the Body, feeing it is ¡jó 
perpetual Changa and fubfifts by fucb Change, 

The Parts of the Food which are not converted in- 
to Chyle* betng groíTer and notfo fluid as the Cbyfe can* 
not pafs along with it into the iafleal Veins, but are dit 
cbarged by an En te (Une appoiutcd for that Purpofe. But 
it is not thus with the Chyle in ReípeÉfc to the Blood: 
for both thefe being cquaily Huid, we may very well ima- 
gine, that all the Parts of che Chyle which are not con- 
verted into Btoodj and which confequently are a Kind 
of Excrementa follow kevery wbere* fo that they go to- 
gether all the Way. And chis is the Reafon why che An- 
cients, who believed thac the Blood was made in the Li? 
vtr, affirmed ; that at the making of che Blood the E^cre- 
ments of it were carned from the Liver through all the 
Veins j bur that fome Pare of thein was attrafted by the 
Kidneys in Order to maíce Uriñe ; and the ocher Part wenE 
off in S0a¿ through all the Parts of the Body indifíe- 
rcntly, 

3, Tbis Opinión appearcd very rilauGbfo both becaufe 
the Blood which is letótit of che Vcins, if ic be lefe m 
fe trie a tíctle, is round to be full of a certain Serum - which 
very much refemblés Uriñe j and alfb hecaufe the Kidneyi 

' ara 



| Chap! 



23. ofN atvvlal pHííosoPHir. £g¿^ 



[ are placed juft by the Excrernícics of the emulgent Veins 
I and ArterieSj through which we conceive the Parts of 
| the Urine are a ble to país- Afld though fome Pe ribos 
reje£ted this Opinión ar firíb and feemed confounded at 
kj beca ufe it iuppofed an unintelligíble Actraétion, the 
Sphere of whofe Aétívity reacbed ftom the KÜneys to 
the extreme Parrs of che Body; yer thisDifficulcy feemM 
to be taken ofF by tbe Di fe ove ry of the Circular ion of 
the Blood. "For they ímagined that as tbe Blood paífed 
coritinually out of the Artery into the emulgent Vebj th® 
Parts of iheUrme which are mixed with it there> mighB 
d i i; barga them fel ves through fuch Pores as would carry* 
them to the Kidneys. Ñor was ; rhere any further NeeJ 
of afcribing any attrañive Vertue to tbe Kidneys, becaufe 
the ITrhw may get thither ín the fame Manner* as the 
Meal does through the Holes of a Steve into the Baker 's 
Trough, though there be no attradive Verme ín it. And 
thus chis Opinión had all the ,Appearance of Truth ín 
it. 

4. But fin ce Phiíofophy began to be im pro ved with t 4- tt*t * 
greater Diligence trian formérly, and Nature has been "/^f¡ s bie 
more exacrly enquíred into j though k is b elle ved that fome Paffkgé 
the Uriñe does go that VVay which we juft now roenti- Jfo Vrin * 
oncd 3 yet they begin to fufpeít that there is another Way not%t^% 
VefideSí through which it gets into the Kidneys and then 
into the Bladder. The- Realons for this feem to be very 
ftrong. For Firft, we find : that if a Perfon be let Blood 
immediately after havíng eaten Garilck or Sparagrafs ; riei- 
therthe Blood ñor the Serum will fmcll of ít as the Uriñe 
does j which it ought to do if the Uriñe were only the 
Serum of the Blood, Secondy^ It is very difficulr. to con- 
ceive how they who drinfc any large Quantity of Water^ 
efpecially any Mineral Water* ihould have it get through 
them fo foon> if it does not go into tbe Bladder fome 
íhorter way tban that which I have mentioned, I forbear 
takíng Notíce of what Alterador! and Change it rauíl 
make in the Motion of the Heam and Temperature óf 5 , 

the whole Body 3 by paíling through the Heart in fo large¿ 
a Quantity as ít muít do.. And further yer^ it has not 
been hitherto obferved that the Serum of the Blood is al- 
Ways tranfparentj and exacTrly of the- fame Colour with 
the Uriñe, Ali theíe Reafons bave cáufed the Fhyficians 
to begin to fufpec~t> and ta p ropo fe che foüowing Queíli- 
on to be debated, viz» Whether the Uriñe be no$ an En* 
crement of the rlrft Conco£tion s that is, íüch as ai í fes 
frórn the Preparation of che Gnyle only, and not frorn 

Che 



sSG ROHAULT's SmiM PartTV. 

trie Converfíon of the Chyle into Blood. As for my 
felf 5 I think this Suípieion ís very well grounded and í 
ara very much ineííned to miníi, that the re is forae Pafc 
fage* tbrough which* Parr of the Qrine may pafs out of 
H the Receptacle of the Chyle immediacely into the Kid- 
neys. Bht bccaufe I ha ve not yet mee wich any Experi- 
ment to confirm chis Conje&ure* I íhall determine no- 
thing further about it. 
nro^s 5. As to che PaíTages out of the Caviey of the Urétera 
»w Ptíjfí- into the Btadder, though chey are not at all viable* as 
S£t í%to til was obferved before a yet vve are fure that their Con- 
a/^cr- 1 * ítruftion is fuch, as that they have fmall Valves which 
will permir the Uriñe to go down ioto the Rladder¡ and 
not fuffer it to recura into the Urecers again. For if 
a Bladder be taken out oí the Body of an Animal? aod 
filled full of Water* there wiil not run a Drop of ít oui 
for a great many Days, that is, tiil it is decayed \ whereas 
if the foüde be turned outvvards and then it be filled with 
Water, it wiil all ruó out in twoor three Hours. 
of 6. The Páreteles of Swcat difeharge themfeíves from 
jisíaf. t he Bloodj at the Time that ít gets out of the Pores of 
che Arteries to caufe NutritÍon 3 and it fiies quite off from 
the Body by the ímail Spaces which are between the 
Fibres of the Fleíh. 
7, irhat 7- It is highly probable chat the Matter of S<weat is 
the íame as that of Uriñe ; for, befides finding the ' íame 
* r '** Sort of Salt in Swsat that we do irt Uriñe ^ we alfo fec 
that the more S*weat there ¡Sj the leís is the Uriñe. 
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Of Runger and Thirft* 

t. H*w TJUitger and Tfcirft are two Seníations or two natural 
Htnycr h Appetkes which are excited in the Soul from Time 

raijedinus. to ^j me 5y ^ e Adíon of che Nerves of the Stomacfa 
and Thrpat. And in order to fee how chis is doné? 
tnuft obferve, that when the Scomach ts emptyj that íSj not 
filled with Ví&uals to caufe Nourifhm en t j then the I¿ 
quor which conftantly defeends from the Arteries into itie 

Storoack 
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Stotnach, and which comrrionly ferves to digeft che Vi- 
fíuals which are there, finding nothing for them to a£b 
uponí agítate and ihake che Nerves of the Stomach > 
which Moción being carried to the Brain> excites in [he 
Soulj the Senfation or Appetite of Hunger* 

a. And if the Humour which conftandy afrf nds from *. X™ 
the Stotnach to the Throatj in the Form of a moiít and T¿ r f £s . 
grofs Vapour^ in Order to keep che Parts as rnoift as is^ ***** 
proper for the Good of the Body, be too much heated 
and in too great Agitadora ¿ either becaufe it is not tempered 
v/ith fome other Líquor^ or becaufe the Heat which is all 
overthe Body increafes the Agitation of it 9 or any other 
Caufc whatfoéver y fo that it afee nds in the Form of Air or 
of (orne very fine Vapour> then inftead of moifteníng and 
cooling the Throatj ít will heat and dry it ' 7 and this will 
caufe a Motion in the Nerves^ proper to excite ín us the 
Senfation of ThirfL 



C H A P, XXV. 

Of Skknefs and Health. 



tTEALTH is a particular Difpofinon of the Body 

whereby it is enabied readiiy to perform al! the Duties HcaUh rs 
belonging to it. 

2. Two Things generally go to this Diípofidon, ñame- 
iy, a fit ConfiruBim of the Parts, and a jufi Temperature of CQU $ h m ' 
them. Which two Things come pretty neat to one and 
the fame. For by the Word Temperatura we mean a parti- 
cular Mixture and Conibinatíon of Qualities ; and by all 
that has been faid in feveral Places in this Treatife, it is e- 
Vident* that what we cali a Quality, is nothing elfe bnt a 
particular Difpofirion and Texture of fnmll imperceptible 
Parts 3 which compofe the largerviflbfe Parts of the Body. 

}. SkkneJ} 3 on the contmryj is a particular Difpofitíon whft 
of the Parts of the Body, which renders them incapable 
of duly performing their refpective Funclions, 

4- Thnugh Sícknefs attacks the whole Mao^ yetít con- s ^J¡}f s ¡a 
fifts chieOy in the Body ; and the Pains which ¿t caufes in tñe'BúdJ-mfa 
the M?ti are only Confequences of % as appears from 
henee, that by ufing Remedies which affed oníy the Body, 

and 
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and reduces it to its former State, all che Pains and Uneaíí* 
nefsj which the Mind rccls, immediately ceafe. 

5 , The re are generally reckoned two Sores of DÍ£temper% 
fv¡l%m*the the eme confifts in ¿ ¿.7¿ Qoufiruñwn of the Parts, as when 
ítfá Cmjiru- they are too large ot too íinall, or 210c of the Shape that 
$J,f * they oughftr tobe. 

¿, Ojí Dr- 6. Theother confiífo in an til T&vperature^ that 1% ín a 
f*™pw *rh p artktdar Mixture of the G^talities of the Body which is not 

ferdture if we know the Qualicíes which are inDiforder; 
but we cali it occulf? when the Qualities and the Caufe aré 
unknown* 

7-ofthe j t All Diftempers are generally owing to the iU Re- 
%™Lfs Dt ~gulation of our Líves, either from too much or too lit- 
tle SIeep, too rnuch or too Iktle Exercifc érc* Some- 
times they are caufed by things withtíiit* and very ofeen by 
the Abuíe of Food; that is, by our Intempcrance in eai> 
ingand drinking-, which is ib much the more injurious ta 
us y becaufe it affe& us inwardly. 
%.what a 8. JVÍy Deíign is not to treat of particular Diftempers 
Feveris* here : Howaver there i$ an exrraordinary ídnd of Burn- 
ing in the Body, which Phyficians. cali a Fever* which I 
. cannot wholly país by in Silcnce ; and there is the more 
Rea ion to enquire about it 3 becaufe this Diftemper goes a- 
long vvith almoít all others and befides, its Inter miffioiis 
are the nioft furpriíing to all Phílofopher^ 



CHAP,. XX VL 
Of a FE VER. 



ut( a A FTER. what has been already laíd down concerníng 
A the Conítrnction of a human Body, it will be eafy 
to explain all the iurprizing Phxnomena or Symptoms of a 
Fevsr. For we nced only to imaginé^ a fmall Part of otir 
Blood or ziiy of thoíe Juices which are mixed with it as ii 
runstüwardstheHeart, any Way ta flagnate in íbme Part 
of the Body, fo that ic does not begin ,to move for fome 
Time, tillit be fo corrupred, that it refembles grcenWood 
when it begins to burn j that is* as fuch Woodj when i [ ^ 
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£fft laid upon the Fire> íeems not difpoíed to buriij but 
ratber exrfnguiflies che Fíré ; fo likewiíej this (mal! Por- 
tion of corrupced Juice-, has no Tenden cy co grow hot 
and dilate ir feif at fírítj when it pafíes tbirough the Heart. 
And as green Wood burns afterwards brighter and more 
fiercely> than that which is dry^ ib alio does t*iís Juice at 
length grow tiotter and dilates it felf more, than the Blood 
ordinarily does. 

2. Now rhís being fuppofed, we are fure in the firít Whj 
Place> thar when thís üuggiíh Humour begins to move ^^ Jí 
from the Place in which ic was corrupced (which í íhall £¿^ r ^/,/1 
henceforcb cali che Seat of the Fever) and to mix with *<> aftroath. 
the Blood ■ it wíll hinder it from diladng itielf as ufa al in 

paffing through the Hearr, and confequcndy che Hearc 
and Pulfe will then beat very fkint* 

3. And what ought paracuiarly to be obíerved here faOj\m 
k 7 that the vital Spirits movíng much ílower than ufual Shivsth %* 
in the Body> the Agttation of the Pamdes which is 

kept up by them, and in which the ordiraary Heat of the 
Body confiílsj muir, be very much diminífhed. Whence 
it fpllQWs, that we mu£t feel a certab Coldnefe, which is 
cálléd the cold Fit of a Fever ; which tnay be attended 
wkh fome Iharp or faint Tvjitchesy according as the cor- 
rupted Mateen» which mns in the Arteries agitates the in- 
ner Coats of them¿ or according as fome of its Parts> 
which get through the Pores of the Arteriesj differently 
move the Capillaments of the Nerves which they meet in 
their Paílage. 

4. And becaufe ín thís State it is impoííible but that 4 Tht 
fcwer Animal Spirits íhould be produced and thofe ieís Can/* tf th* 
agitated than ufual ; therefore thofe of them which are t™™m Í7 >&* 
fent towards any Mufcle» either to move the Body or to 

keep it in a particular Poflure, are neíther ftrong énough, 
ñor fuificientíy numerous to prefs againft and ílop up the 
Valves of the Pores fo clofe, but that they are abie to 
get out ; in che lame manner as whea a líttle Air 
drawn i neo the Bellows gets out again, becaufe k cantíos 
prefs the Flap ftrong enough againít the Hole ; fo the 
Spirits fenc into the M úfeles ? get: out* and go along with 
a trembling Motion from one Mufcle to another, and 
fo draw the Members by mrns to the oppofite Sides, and 
make them íhake - 7 ihüi is, caufe that Tnmbtmg which ufu- 
ally attends the Shivering or Coldnefsin a Fever. 

5. And thougb all the comrpted Matter may perhaps m 
have paííed through the Heart in lefs than half an Hourj tfa Skijr¿»£ 

Vol. ÍL T yec 
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¿mimes yct ic may make the Shrverin* continué much longer ¿ be- 
^e^'Jhfu, cauí " e chís Matrer which is mixcd with che Blood may re- 
au n eo tbe Hem e agaín a with as lítele Difpoíition to dilate 
k felf as it had tbe firíl Time it paíTed througb it. 
6. mv 6. As.gréen Wood afcer ic is once heatert, buras fiercer 
í** jS'T úJf ^ iatl ^ r y Wfibd * ib che corrupted Mateen afcer ic has pafled 
macóme ta tey^rál Tí mes througb tbe Hearb may ac laft acquire íuch 
b*r»+ a DifpqGtion* as co be very much rarifted, and to come 
que oí tbe Meare very much quicker and more agícaced 
eÍi an thje Bl ood u ib al 1 y does j and th is is fu ffic ie n c to pro d uce 
all cbofe Eftects, which we ex penen ce in thac State cali- 
ed che bol F¿¿ of the Feverj which focceeds the great 
Coldnefs. 

7, of ée j> And, firfij as to the Beating of the Pulfe> ¡c is evi- 
^í'p^É^d ^ ent ' l ^ a ^ ' c mu ^ ^ e quicker and higher tban ufuab be* 
th a vchzmLt cau fe-che Blood flows quicker inco the Arteries* and with 
HtM of éht greater Forcé and Agitatíon rhan itcommonly does. We 
F¿ w f - oaght alfo co perceive a very extraordinary Heat> becaufe 
the Blood which comes Boiiing, as it were, out of the 
Hearc, is carried very fwifcly to the extreme Parts of the 
Body, wichout having any Time to cool it felf by the 
Lengch of the Way. 
2, Tbe 8- Furcherj becaufe írf this Sratc-, a very large Quanti- 
Diffiiitty tf ty of animal Spirits gets ínro the.Brainj and from thence 
fire/(ií " lto the Nérvea ¿ there ¡nufc neceílarily arife a Diffitulty 
Head and in Jleeping, PaifK in the Head 7 and that very troublefome 
Membtrs- *Fmdernefi which ive ha™ w aii the Members of the Body. 
5 , of a Df- t). It may alfo happen, tbac the animal SptritSj which 
itriKm. mn i rre gular¡y in the Brain without any certaín Determi- 
nados and which are very ftrong at that Time, may of] 
themfelvfis forcé open and agítate fome Parts of itj in the 
Jame Manner as chey are ar other Times by esternal Ob- 
j wherefore we ougbt chen to fee fuch Objeérs as if 
they were really prefent ; and herein confift thofe ftrong 
Uelma which íbmetimes afFeít íick Peribns fo much. 
io. Whya lo - ^ nc ^ tn £ Diftemper continúes long ; chen be- 
>™r Mjits caufe the Parts of the Blood which uiéd to turn to Nou- 
mZuk^ 7 ^ rilliment are in much greater Moción than ordínaryj or 
thanis necéííary for them to be employed ufefuliy 7 they 
may not ftop in fuch Places where they are wanced, 
and where they mighc be applied co Nouriíhmenr ; ' 
but pafs off in the Fonn of Sweat or infenííble Perfpi- 
ration : And thos the Body rpay grow Iean 3 in the fame 
Manner as Plants wicher in a very hot Sumtner? becaufe 
the juíces which oughr to nourifli them^ pafs through 
'tbéirPores wichout ftopping. 

ii* And 
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11. And there wilí be no doubt butthat a Feverisge- u. a Con* 
nerated in the Manner I have been fpeaking, if we con-^TrmX/ 
íiderj tliat when there is any Fus made in an Abítete, ^,7. 

or occaíioned by any Wouñdj ín a Body otberwife in 
Heakhj a Fever generaliy enfues; and when* thís Pus 
ceafes or makes it Way out of the Bodyj the Fever as 
generaliy goes off with it. 

12. Laftly, though the Matter which kindles the 

Fever* may ceafe any more to flow from its Seat -or^^^í 
Receptad e^ and though there be no new Matter mixed h #t th& 
with che Blood that goes to the Hearc ; yet that which Hei & hth * 
ís aircady mi mi with irj may be fufficíent to inake the 
J?e#er increafe, till after a great maoy CirculationS) it be 
diílípaiedj and the Blood fo purified;, that it is reduced 
very near to that Tempef ature, wbích Phyvicíans cali 
laudable, In the íame Manner as Wíne becomes fine 
at laft, by working in the VeíTeh 

15. When the Fe ver once comes to decline thus ; it 13, m»ü " 
ought not to return again. Notwithftanding there may m *2 ™t*rn* 
rernain a kind of Ferment, or certaín evil Difpoíitions» 
in that Place where the Blood is firft corrupted ; which 
rriay again vitiate and corrupt the Blood which gets thkher, 
tiU by Degrees ic come to Maturity> and xunning into 
the Heart as the firft didj caufe the iame Symptoms. 

14. Whence we may conclude that the Diftemper will J 4- Oftht 
be a partan Fever, if the Porción of Blood which ftag- d j£™¡ r S s °J tf 
natcs wílL take up three Days before it comes to Mam- 

ricy and be capable of running into the Heart along with 
the reft of the Blood. If it mkes op but two Days ? ic 
wíll be a tertimi Fe ver ; and ífít continually runs 5 trien it 
will be a wniinmi Fe ver : And l¿tfily¿ it is a contmued Fe ver 
with Incrcafi r when the corrupted Matter has fo vitiated 
the Blood* that it has not Tíme ? betwixcthe hft Dropof 
the preceeding corrupted Matter coming oot of theHeart> 
and the firft Drop of new Matter colleóted again, , run- 
ning into it, to purify ít feif ; For then, there is an Op- 
portunity for the corrupted Matter, wbich is very much 
oifpofed to inflame, to go i ti great Quantity to the Heart* 
and fo confe^uently to caufe a more violent Heat. 

15. And this. is confirmed from henee, that this Mat- i?. Art^ 
ter which we have compared to green Wood, rouft firft markah ^ 
cool the Blood a lirrle* before it felfean be rarífied and TÉZ*L 
hested beyond what the Blood uíiialiy is ; And thus* the imrcc^ 
firft Time that it pafies through the Heart^ it caufes fome 

lictle Shiverings, and fome Difpoíitions to íleepj fuch as 
T 2, Yawnir^gs 
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Yawnings and DrowGnefs ? which precede the Incr^fi of 
the Fe ver. 

It k impoflíble to exhauít tbis whole Subjefh The 
humane Body is fo wonderfiilly Framed ; that the leaft 
Part of it wili take up a Matís whole Life to underftand 
ít thorougbiy : But becaufe it is very dangerous to be mif- 
taken in fo importan* a Matterj upon which one's Life 
many Times depends, and to reaíbn and argüe upon falfe 
Principies^ ( as we fee is perpetually done every Day j J and 
becaufe 3 we haVe but juít bcgun to undeceive ourfelves 
in an infinite Number of Tbings* which we blindly re- 
-ceived from the Ancients as true ; we muir. wait¿ tiíl we 
can gct more Knowledgej from che Experimenta which 
fo many learned Gentlemen of the famous Academy 
are cominually making with fo good Succefs i That by 
following the Light and ptirfuing the Difcoveries of thefe 
great Genius's and firft Maíters of Science, we may with 
more A flu ranee fpeak concerning fo níce and important a 
Sübjecl ; of which what we do already know, as little 
as íc is 3 plainly ihows us 7 that whole Schools have been 
deceived for many Ages, in eftablífhing their Maxíms and 
Decrees, the very Foundation of which is falfe. Where- 
fore, when thefe Gentlemen fhalí be pleafed to commu- 
nítate to the Publick* what they have by their Labour 
and Care difeovered ¿ I hope they will permiE me to 
make Ufe üf their Difcoveries^ and to look upon them as 
belongíng to me, in the Ufe and Application which. I ex- 
pect one Day to make of them ; not by cenfuring what 
they íncended for ínñrudtion, but that I may corred my 
ielf, íf it does not appear to agree with the Principies 
which Ihave lajd down, or elíe that I may be che more 
íirongly confirma! in the Truth of them. 
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THE YoungGcntleman's Courfeof Mathcmaticks : ContaLning ílict 
Elements as are moft uiefu] and eafy to be known, in Arithme* 
tick, Georrjetry, Triepnómetry- Mechanícks, Opticks, Aftronoray, 
Chronoíogy, and Dialhng. By Edward WüL % D.D. Reéfcor o$ Cotefbaé 
in L eicefterfotr «?_ In three Vo!s Svü. The Second Edhion, pr . 18 s. 

An Hirtoiical Gcography the Oíd and New Te flamen t : Beínga: 
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ry ufeful for the underftanding the Hiftory of the faid Books, and of fe- 
veraí particular Texts. Througboutis inferted the prefent State of futa 
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Chronological Tables, By Edw. Wells, D. D. Redor of Cottfbach n 
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NITY. II, The XXXIX Articles of Religión. To which is addcd Sr. 
Jtrom's Epiftlc to Nrpotia>ws. By "íhomas Bennet, D. D. 

Mifce lime a Ctiriofa. Containing a Colle&íon of fome of the princi- 
pal Phrcnomena in Naíure, accounted for by the greateíi Philofophe/s 
of t his Age; being the moft vahmble Difcourfes, read and delivered 10 
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Knowledgc* As alfo a ColleÉHon of curious Tía veis, Voy ages, Anti- 
♦quides and natural Hiftories of Countries» &c, In three Vols. Svo. 
The Second Edition. pr. 18 j, 

Strauckiús's Tnsatife of Chronology, Tranílated ínto Engltfli. Tr¡t 
ThirdEdttion, with large Additions, 8vo.fr. 6 $. 

Tacqueti Elementa Euclidea Geometrías & íelc&a ex Archímede Thco- 
remata. Edir. a Gal. Whifton. Edttw tertia* Prioribus multo Auélior. 
Bvo. Cmtzb. p\ 6 s, * 

Wtnga te's Arirhmctíck- The Vourth Edhw S v o . p r* f j. 
Anacreon Teius Poeta Lyricus, Gr € 5c Lat* edidit Jofua Barniz 
S*T.B, h'd> ida. CüTttab. 12.0. 

BoJ/iSs Treatifeof Epick Poetry in Eng Ufo. Two Vols. no, pr. f s. 
Capt. Dampier's Voy ages round the World : Defcribing particulariy á* 
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